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This  guide  is  designed  to  articulate  the  key  techniques  and  practices  for 
the  use  and  collection  of  past  performance  information.  Consistent  with 
the  spirit  of  acquisition  reform,  it  provides  guidance  to  encourage  the 
use  of  innovative  techniques  in  acquiring  the  best  value  goods  and 
services.  Its  purpose  is  to  provide  you  with  a  practical  reference  tool 
regarding  DoD  past  performance  policy. 

This  guide  is  designed  for  use  by  the  entire  acquisition  workforce  in  both 
government  and  industry  to  promote  the  goal  of  achieving  "best  value". 
It  explains  best  practices  for  the  use  of  past  performance  information 
during  source  selection,  ongoing  performance,  and  during  collection  of 
the  information.  The  guide  was  a  joint  team  effort  of  members  from  the 
Past  Performance  Integrated  Product  Team,  and  the  FAR  15  rewrite 
team.  I  commend  the  rewrite  and  IPT  teams  for  a  job  well  done,  and 
want  to  thank  those  members  of  industry  for  their  comments  on  the 
guide  as  well. 

I  encourage  you  to  read  and  use  this  guide  in  your  efforts  to  obtain  the 
best  value  for  the  Department  of  Defense  and  the  American  taxpayer. 


I/s/I 

Stan  Soloway 
Deputy  Under  Secretary  of 
Defense  (Acquisit  ion  Reform) 
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Reform  Homepage  at  http://www.acq.osd.mil.  If  you  have  further  questions  about 
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Past  Performance  Top  Ten  List 


1.  FAR  and  DFARS  rules  apply  to  all  PPI,  however  and  whenever  collected.  This  includes 
ensuring  that  contractors  have  the  opportunity  to  comment  on  adverse  PPI  on  report 
cards  as  well  as  other  PPI  gathered  under  less  formal  collection  methods.  (Page  i) 

2.  PPI  is  “For  Official  Use  Only"  and  should  be  so  marked.  (Page  2) 

3.  The  performance  assessment  process  begins  with  solicitation  evaluation  factors,  and 
continues  through  contract  performance  assessments  of  award  fee  and  past  performance. 
Normally,  the  form  and  content  of  this  assessment  continuum  should  be  consistent 
throughout  the  contract  performance  period  to  ensure  successful  performance.  (Page  2) 

4.  The  narrative  is  the  most  critical  aspect  of  PPI  assessments.  (Page  4) 

5.  Performance  assessments  are  the  responsibility  of  the  program/project/contracting  team, 
considering  the  customer’s  input;  no  one  office  or  organization  should  independently 
determine  a  performance  assessment.  (Page  5) 

6.  Performance  assessments  should  be  developed  throughout  the  period  of  contract 
performance,  and  not  held  to  the  end  of  the  performance  period.  (  Page  6) 

7.  Use  and  evaluation  of  PPI  for  a  specific  acquisition  should  be  tailored  to  fit  the  needs  of 
each  acquisition  and  clearly  articulated  in  the  solicitation.  ( Page  7) 

8.  Source  selection  officials  should  use  the  most  relevant ,  recent  PPI  available  in  making 
the  source  selection  decisions.  They  must  consider  updated  information  provided  by  the 
contractor  regarding  relevant  PPI.  (Page  9) 

9.  Personnel  collecting  PPI  for  use  in  a  particular  source  selection  should  consider  whether 
the  data  received  comes  from  reputable  and  reliable  sources.  (  Page  13) 

10.  The  Government  should  share  all  relevant  PPI  with  contractors  as  part  of  the  past 
performance  evaluation  during  the  source  selection  process,  and  must  share  adverse 
PPI  on  which  contractors  have  not  had  the  opportunity  to  comment.  (  Page  13) 


THE  KEYS  TO  EFFECTIVE  PPI  ARE  FAIRNESS,  OPENNESS,  AND  A  COMITMENT  TO 
USING  THE  INFORMATION  AS  A  TOOL  TO  IMPROVE  PERFORMANCE. 
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INTRODUCTION 

Confidence  in  a  prospective  contractor’s  ability  to  perform  satisfactorily  is  an  important  factor  in 
making  a  best  value  source  selection  decision.  One  method  of  gaining  this  confidence  is  the 
evaluation  of  a  prospective  contractor’s  performance  on  recently  completed  or  ongoing  contracts  for 
the  same  or  similar  goods  or  services.  Past  Performance  Information  (PPI)  motivates  contractors  to 
improve  their  performance  because  of  the  potential  use  of  that  information  in  future  source  selections. 
It  is  equally  useful  as  a  means  of  communication,  providing  feedback  and  additional  performance 
incentives  for  ongoing  contracts.  Excellent  past  performance  also  indicates  a  heightened  probability  of 
delivery  of  high  quality  products,  which  are  on  time  and  within  cost.  Definitions  of  terms  and 
references  used  in  this  guide  are  set  forth  in  Appendix  A. 

PPI  Objectives 

PPI  objectives  provide  a  consistent  evaluation  methodology  to  identify  and  describe  the  performance 
of  the  wide  array  of  DoD  contractors  and  suppliers,  including  foreign  companies,  educational  and  non¬ 
profit  institutions,  and  other  federal  agencies. 

PPI  may  be  used  with  other  criteria  to: 

>  enhance  market  research 

>  help  establish  the  competitive  range  and  make  award  decisions 

>  provide  a  basis  for  discussing  progress  with  contractors  during  contract  performance 

>  help  decide  whether  to  exercise  contract  options 

>  help  decide  between  different  vendors  on  multiple  award  contracts  when  awarding  delivery 
orders 

>  aid  the  development  of  acquisition  strategies 

>  recognize  good  performers. 

PPI  is  also  essential  to  ensure  enhanced  performance  on  existing  contracts,  and  is  not  just  for  future 
source  selections. 

Business  Sectors 

To  enable  the  effective  sharing  of  PPI  between  government  buying  activities,  a  reasonable  degree  of 
uniformity  in  assessments  of  contractor  performance  is  essential.  This  consistency  should  be  applied 
to  report  card  (annual)  assessments  as  well  as  to  award  fee  evaluations  or  to  other  PPI  collection 
methods. 


DoD  policy  is  to  collect  PPI  for  report  cards  using  a  consistent  management  approach  across  the 
designated  business  sectors  categorized  as  key  or  unique.  This  approach  includes  tailored  dollar 
thresholds,  consistent  elements  used  to  assess  contractors,  or  other  government  agencies,  and 
consistent  ratings  applied  to  those  elements.  DoD’s  six  business  sectors  are  defined  in  Appendix  B. 

Source  selection  authorities  must  be  given  maximum  latitude  to  focus  on  those  specific  areas  of 
contractor  performance  that  will  provide  the  best  predictors  for  successful  performance  for  each 
specific  acquisition. 
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OBTAINING  PAST  PERFORMANCE 
INFORMATION 


DoD  has  established  common  assessment  elements  within  individual  business  sectors,  and  ratings  to 
standardize  the  methodology  used  to  rate  contractor  performance  under  Defense  contracts. 
Government  buying  activities  should  share  PPI  among  themselves,  while  ensuring  it  is  managed  as 
source  selection  information.  PPI  collection  should  be  efficient,  but  effective. 


PPI  Collection  Approaches 

PPI  can  be  obtained  through  a  number  of  methods  including: 

>  Government  assessments,  or  report  cards 

>  Published  commercial  evaluations 

>  References  submitted  by  the  Contractor 

>  Surveys  or  questionnaires,  verbal  or  written,  conducted  by  Government  personnel 

PPI  from  a  variety  of  sources  should  be  considered  including: 

>  Government  contracts 

>  State,  local  or  foreign  governments 

>  Commercial  companies 

>  Information  regarding  predecessor  companies,  key  personnel  and  subcontractors 

Performance  Assessment  Reports 

Performance  Assessment  Reports,  or  report  cards,  may  be  written  during  contract  performance  and 
shall  be  written  after  the  end  of  the  performance  period.  Report  cards  are  prepared  by  either  the 
Program  or  Requirements  Manager  or  Contracting  Officer  according  to  agency  procedures  and  should 
reflect  a  team  assessment  of  contract  performance.  This  guidance  does  not  apply  to  procedures  used 
by  agencies  in  determining  fees  under  award  or  incentive  fee  contracts.  However,  the  fee  amount 
paid  to  contractors  should  be  an  indicator  of  the  contractor’s  performance  and  the  past  performance 
evaluation  should  complement  the  award  fee  determinations.  In  short,  our  goal  is  to  ensure  that  all 
performance  assessments,  award  fee  determinations,  incentive  allocations  or  any  other  performance 
measures  be  evaluated  consistently  throughout  the  contract  performance. 


Contractor  assessments  should  not  be  written  by  support  service  contractors.  Integrity  in  this 
assessment  process  is  essential.  Contractors  must  be  given  the  opportunity  to  comment  on  their  own 
assessment  reports  at  the  time  they  are  written,  and  those  comments  shall  be  maintained  as  part  of 
the  government  record. 
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Collection  Thresholds 


The  mandatory  DoD  collection  thresholds  by  business-sector  are  set  forth  in  Appendix  C.  Buying 
activities  may  choose  to  collect  and  use  performance  assessments  for  contracts  under  these 
thresholds. 


Performance  Assessment  Elements 


The  mandatory  DoD  assessment  elements  for  the  DoD  Business  Sectors  are  set  forth  in  Appendix  D. 
There  are  a  minimum  of  six  assessment  criteria  required  for  systems  assessments. 

Construction  and  Architect-Engineering  sector  assessment  elements  and  ratings  are  established 
under  FAR  Part  36  (See  Appendix  E). 

For  the  Science  and  Technology  sector,  no  dollar  threshold  has  been  established  nor  is  there  a 
requirement  to  maintain  an  automated  database.  Collection  of  PPI  for  the  Science  and  Technology 
Sector  shall  be  limited  to  relevant  information  as  determined  by  the  Source  Selection  team,  and  shall 
be  collected  at  the  time  of  the  particular  acquisition.  Requests  for  PPI  shall  be  tailored  to  each 
procurement  during  the  source  selection  process  with  emphasis  placed  on  the  expertise  of  key 
personnel.  As  always,  contractors  shall  be  given  the  opportunity  to  comment  on  any  adverse  reports. 


Annual  Performance  Assessment  Reports 


Annual  performance  assessment  reports  must  be  completed  for  contracts  with  performance  periods 
exceeding  one  year  and  according  to  the  thresholds  articulated  above.  These  assessments  will  be 
made  as  close  as  practicable  to  each  anniversary  of  the  effective  date  of  the  contract.  However,  the 
agencies  will  determine  the  specific  dates. 


Initial  Draft  Performance  Assessment  Reports 


Use  of  draft  performance  assessment  reports  provided  to  the  contractor,  prior  to  initial  government 
assessment,  are  encouraged.  They  are  to  be  used  to  improve  information  flow  and  to  encourage 
dialog  between  the  parties. 


Final  Assessment  Reports 


Final  assessment  reports  will  be  prepared  upon  contract  performance  completion.  For  contracts  with 
performance  periods  exceeding  one  year,  final  reports  will  address  only  the  last  period  of 
performance.  They  will  not  be  used  to  summarize  or  “roll  up"  the  contractor’s  performance  under  the 
entire  contract.  In  short,  each  annual  report  together  with  the  final  assessment  report  will  comprise  a 
total  picture  of  the  contract  performance.  The  expectation  is  that  source  selection  evaluation  teams  will 
determine  an  overall  performance  assessment  based  on  these  performance  snapshots.  Contractor 
comments  on  each  of  these  reports  shall  be  maintained  as  a  permanent  part  of  the  record. 
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Addendum  Assessment  Reports 


Addendum  assessment  reports  may  be  made  at  buying  activities’  discretion  to  record  contractors’ 
performance  relative  to  contract  close-out  and  other  administrative  requirements  (e.g.,  final  indirect 
cost  proposals,  technical  data,  etc.)  No  annual  assessment  for  the  period  of  time  between  contract 
performance  completion  and  contract  close-out  are  required,  regardless  of  whether  an  addendum 
assessment  is  prepared.  Again,  any  adverse  reports  shall  be  provided  to  the  contractor  for  comment, 
and  those  comments  shall  be  part  of  the  official  records. 


Narrative  Rationales 


Supporting  narrative  rationales  for  any  performance  ratings  assigned  are  mandatory  in  DoD  to  enable 
the  user  to  establish  that  performance  under  a  previous  contract  will  be  relevant  to  a  future  contract. 
The  narratives  are  critical  to  any  PPI  assessment,  and  necessary  to  establish  that  the  ratings  are 
credible  and  justifiable.  These  rationales  need  not  be  lengthy;  but,  if  there  were  performance 
successes  or  problems,  they  should  include  a  description  of  the  problems  or  successes  experienced, 
an  assessment  of  whether  the  problems  were  caused  by  the  contractor,  or  the  government,  or  other 
factors,  and  how  well  the  contractor  worked  with  the  Government  to  resolve  the  problems  (including 
problems  with  subcontractors ,  or  "partners"  in  joint  venture  or  teaming  arrangements). 


Retention  of  Performance  Assessment  Reports 


Performance  assessment  reports  shall  not  be  retained  longer  than  three  years  after  completion  of  the 
contract  performance  (except  for  Construction  and  Architect-Engineering  which  are  to  be  retained  for 
six).  The  performance  period  is  not  complete  until  the  end  of  the  warranty  period.  The  completion  of 
the  contract,  not  the  age  of  the  annual  contract  reports,  determines  the  retention  period  for  those 
reports.  Data,  older  than  three  years,  may  be  available  on  long-term  contracts.  While  such  data  may 
be  meaningful  in  developing  performance  trends  in  certain  source  selections,  its  use  should  be  limited 
to  circumstances  in  which  more  current,  equally  relevant  data  is  not  available.  In  any  event,  the 
existence  of  such  data  does  not  relieve  Source  Selection  Authorities  (SSAs)  of  the  responsibility  to 
use  current  PPI. 


Independent  Government  Review 

Agencies  shall  provide  for  an  independent  review  of  performance  evaluations  at  a  level  above  the 
contracting  officer  or  assessing  official,  as  determined  by  the  head  of  agency,  to  consider 
disagreements  between  the  parties  regarding  the  evaluation.  The  ultimate  conclusion  on  the 
performance  evaluation  is  a  decision  of  the  government  . 

Administrative  Information 

Each  PPI  assessment  will  include,  as  appropriate: 

♦  the  contractor's  name 

♦  the  facility  address  and  telephone  number 

♦  the  Commercial  and  Government  Entity  (CAGE)  code  and  Data  Universal  Numbering  System 
(DUNS)  number 

♦  the  business  sector  and  sub-sector 
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♦  the  contract  number,  initial  value,  award  date,  and  completion  date 

♦  the  type  of  contract,  and  whether  it  resulted  from  competition 

♦  a  description  of  the  requirement,  including  the  Federal  Supply  Class  and  Service  Code,  if  available 

♦  a  list  of  the  key  subcontractors  and  tasks  performed  for  Systems,  Services  and  Information 
Technology  sector  contracts 

♦  the  period  of  performance  being  assessed 

♦  a  statement  that  the  assessment  is  a  organizational  code,  final,  annual,  or  addendum  report 

♦  the  evaluator’s  name,  organization  code,  telephone  number,  and  dated  signature 

♦  the  Contractor’s  comments 

♦  the  resolution  of  contractor  comments,  if  any 

Team  Assessment  Inputs 

DoD  buying  activities  should  ensure  that  their  PPI  assessment  procedures  provide  for  input  as 
appropriate,  from: 

♦  program  management  offices 

♦  end  users 

♦  contracting  offices 

♦  item  managers 

♦  Defense  Contract  Management  Command  (DCMC)  contract  administration  offices 

♦  Defense  Contract  Audit  Agency  (DCAA)  field  audit  offices 

DCMC  will  notify  buying  activities  whenever  they  identify  deficiencies  or  problems  in  contractors’ 
technical  and  management  systems  (e.g.,  quality  control,  engineering  and  systems  management, 
purchasing,  accounting,  billing,  and  estimating)  that  they  believe  will  present  risks  to  satisfactory 
contract  performance. 


Feedback  to  contractors  regarding  ongoing  performance  should  be  developed  through  discussions, 
spot-checks  or  reviews  on  a  regular  basis. 

Performance  Ratings 

The  DoD  Components  have  agreed  that  there  are  five  mandatory  performance  rating  levels  for  use  in 
evaluating  all  performance  elements  in  periodic  assessments  of  contractor  performance.  The  only 
exception  to  those  mandatory  ratings  would  be  for  the  Construction  and  Architect-Engineering 
contracts.  These  ratings,  provided  in  Appendix  F,  are  mandatory  for  use  by  the  Science  and 
Technology  business  sector  as  well.  A  fundamental  principle  for  rating  is  that  contractors  shall  not  be 
assessed  below  a  rating  of  satisfactory  for  not  performing  beyond  the  requirements  of  the  contract. 
When  rating  contractors,  performance  ‘beyond  the  requirements  of  the  contract’  refers  to  the  quality 
level  of  the  performed  work  not  the  scope.  A  performance  assessment  may  not  be  used  to  elicit 
performance  of  tasks,  or  to  reflect  a  failure  to  perform  tasks  that  are  not  required  by  contract. 

Contractor  Review  and  Comment  on  PPI. 

Contractors  shall  be  allowed  to  review  and  comment  on  any  past  performance  assessments  and  shall 
be  provided  copies  of  performance  assessments  as  soon  as  practicable  after  they  have  been 
prepared.  Contractors  then  have  30  days  to  submit  comments,  rebutting  information,  or  other 
information  for  the  buying  activity's  consideration  before  the  assessments  are  made  final.  Any 
disagreements  between  the  DoD  lead  assessor  and  contractor  must  then  be  reviewed  at  a  level  above 
the  assessor.  The  original  assessment,  the  contractor’s  comments,  and  the  reviewer’s  independent 
assessment  of  those  comments  will  be  retained  together  on  file.  As  soon  as  the  government  has 
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completed  its  review  of  the  contractor’s  comments,  but  in  no  case  later  than  the  insertion  of  the 
assessment  into  a  PPI  automated  system,  DoD  buying  activities  will  send  a  copy  of  the  completed 
assessment  to  the  contractor.  These  procedures  provide  an  opportunity  to  establish  a  fair  record  of  a 
contractor's  performance,  and  thereby  ensure  that  PPI  will  be  a  reliable  indicator  of  future 
performance. 


Handling  of  PPI 

All  PPI  evaluations  and  assessments  may  be  used  to  support  future  award  decisions,  and  should 
therefore  be  marked  “For  Official  Use  Only  -  to  be  used  for  deliberative  source  selection  purposes 
within  the  Executive  Branch  and  for  source  selection  and  other  deliberative  purposes  within  DoD.” 
The  completed  evaluation  shall  not  be  released  to  other  than  Government  personnel  and  the 
contractor  whose  performance  is  being  evaluated. 


Contractor  Access  to  PPI 


Contractors  must  be  given  copies  of  all  annual,  final  or  addendum  PPI  assessments.  Contractors 
should  also  be  given  copies  of  surveys,  and  responses  to  reference  checks  as  soon  as  they  are 
completed  to  ensure  they  are  aware  of  information  being  evaluated  by  the  government.  Only  negative 
information  must  be  shared  with  contractors,  however,  PPI  should  not  be  a  mystery  to  the  contractor. 

Automated  PPI  Systems 

Appendix  H  provides  information  regarding  existing  DoD  automated  systems  containing  PPI. 
Departments  and  agencies  shall  share  past  performance  information  with  other  departments  and 
agencies  when  requested  to  support  future  award  decisions.  One  means  to  achieve  efficiently  this 
objective  is  to  automate  the  access  to  existing  PPI.  DoD  is  developing  an  automated  PPI  retrieval 
system  to  access  PPI  data  from  a  central  Web-based  location. 

Orders  Issued  Under  Contracts  or  Ordering 
Agreements 

For  orders  placed  against  contracts  or  ordering  agreements  (e.g.,  provisioned  items  orders,  task 
orders,  orders  under  indefinite-delivery  or  indefinite-quantity  type  contracts),  DoD  buying  activities 
should  decide  whether  to  assess  contractors’  performance  on  an  order-by-order  or  “total” 
contract/agreement  basis.  This  will  depend  on  which  approach  they  believe  will  produce  more  useful 
past  performance  information.  In  either  case,  the  assessment  procedures  to  be  followed  should  be 
specified  in  the  basic  contract  or  agreement,  particularly  when  other  buying  activities  may  also  place 
orders  against  those  instruments.  The  goal  of  periodic  assessments  shall  be  to  incentivize  higher 
performance  levels  on  the  contract  involved. 
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Use  of  Past  Performance  Information  in  Source 
Selection  Evaluations 


Source  selection  authorities  should  be  given  maximum  latitude  to  focus  on  those  specific  areas  of  contractor  performance 
that  will  provide  the  best  predictors  for  successful  performance  of  a  specific  acquisition. 


Role  of  Past  Performance  in  Source  Selection 


Decision  to  Use  PPI  in  Source  Selections 


Past  performance  shall  be  included  as  an  evaluation  factor  in  competitively  negotiated  acquisitions  unless  the  contracting 
officer  determines  that  it  is  inappropriate  and  documents  the  rationale.  Appendix  C  sets  forth  the  mandatory  thresholds 
for  collection  and  use  of  PPI  in  source  selections.  Use  of  PPI  is  encouraged  in  source  selections  below  that  threshold 
when  the  source  selection  team  considers  it  to  be  appropriate  for  the  acquisition. 


Past  Performance  versus  Experience 


There  is  an  important  distinction  between  a  contractor’s  experience  and  its  past  performance.  Experience  reflects 
whether  contractors  have  performed  similar  work  before.  Past  performance,  on  the  other  hand,  describes  how  well 
contractors  performed  the  work.  In  other  words,  how  well  did  they  execute  what  was  promised  in  the  proposal  .  Both  of 
these  areas  are  considered  when  making  a  responsibility  determination.  Either  past  performance  or  experience  can  be 
considered  as  source  selection  factors  or  subfactors,  where  they  can  either  stand  alone  or  be  considered  under 
performance  risk. 

Make  certain  that  you  clearly  define  the  terms  experience  and  past  performance  in  the  solicitation.  This  will  help  you 
avoid  the  potential  for  double  counting  by  asking  for  the  same  information  under  both  factors.  It  is  proper  ,  however,  to 
distinguish  company  experience  from  personnel  experience  and  evaluate  both. 


Proposal  Risk  versus  Performance  Risk _ 

It  is  important  to  differentiate  between  risk  types  when  DoD  buying  activities  choose  to  evaluate  different  types  of  risk  in 
each  proposal.  The  two  types  of  risk  typically  evaluated  in  a  source  selection  are  proposal  risk  and  performance  risk. 
These  two  types  of  risk  are  defined  in  Appendix  A. 


Past  Performance  versus  Responsibility  Determinations 

It  is  important  to  distinguish  comparative  past  performance  evaluations  used  in  the  tradeoff  process  from  pass/fail 
performance  evaluations. 

Pre-award  surveys  and  pass/fail  evaluations  in  the  low  price  technically  acceptable  process  help  you  determine  whether 
an  offeror  is  responsible.  Responsibility  is  a  broad  concept  that  addresses  whether  an  offeror  has  the  capability  to 
perform  a  particular  contract  based  upon  an  analysis  of  many  areas  including  financial  resources,  operational  controls, 
technical  skills,  quality  assurance,  and  past  performance.  These  surveys  and  evaluations  provide  a  “yes/no,”  “pass/fail,”  or 
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“go/no-go”  answer  to  the  question,  “Can  the  offeror  do  the  work?”  to  help  you  determine  whether  the  offeror  is 
responsible. 

Referral  to  the  Small  Business  Administration  may  be  necessary  if  a  small  business  is  eliminated  from  the  competitive 
range  solely  on  the  basis  of  past  performance.  SBA  referral  is  not  required  as  long  as  the  use  of  past  performance 
information  requires  a  comparative  assessment  with  other  evaluation  factors  and  not  as  a  pass  or  fail  decision.  The 
comparative  assessment  of  past  performance  information  is  separate  from  a  responsibility  determination  required  by  the 
Federal  Acquisition  Regulations. 

Unlike  a  pass/fail  responsibility  determination,  a  comparative  past  performance  evaluation  conducted  using  the  tradeoff 
process  is  a  very  specific  endeavor  that  seeks  to  identify  the  degree  of  risk  associated  with  each  competing  offeror. 
Rather  than  asking  whether  an  offeror  can  do  the  work,  you  should  ask,  will  it  do  that  work  successfully?  In  short,  the 
evaluation  describes  the  degree  of  confidence  the  government  has  in  the  offeror’s  likelihood  of  success.  If  properly 
conducted,  the  comparative  past  performance  evaluation  and  the  responsibility  determination  will  complement  each  other 
and  provide  you  with  a  more  complete  picture  of  an  offeror  than  either  one  could  by  itself. 


Lowest  Price  Technically  Acceptable  (LPTA)  Strategies 


The  criteria  by  which  past  performance  will  be  evaluated  should  be  articulated  in  the  solicitation.  If  a  ‘pass/fail’  scoring 
scheme  is  to  be  used,  a  failing  score  may  be  equivalent  to  a  non-responsibility  determination.  The  source  selection  team 
should  seek  guidance  from  legal  counsel  to  ensure  the  evaluation  of  past  performance  on  a  'pass/fail’  basis  is  applied 
appropriately . 

Source  selection  teams  may  want  to  consider  choosing  a  strategy  where  technical  proposals  are  evaluated  on  a  pass/fail 
basis  and  the  final  source  selection  decision  is  based  on  a  tradeoff  between  past  performance  and  price,  or  a 
Performance  Price  Trade  Off  (PPT).  PPT  permits  tradeoffs  between  price  and  the  past  performance  evaluation  of 
technically  acceptable  proposals.  This  technique  may  be  applied  in  acquisitions,  which  include  an  evaluation  for  technical 
acceptability,  as  well  as  negotiated  acquisitions  for  which  price  and  past  performance  are  the  only  discriminators. 


Defacto  Debarment 


The  General  Accounting  Office  has  determined  that  as  long  as  there  is  no  indication  that  the  procuring  agency  intends  to 
automatically  exclude  the  offeror  from  future  procurements,  there  is  no  defacto  debarment. 


Planning  the  Past  Performance  Evaluation 


Forming  an  Evaluation  Group 


In  complex  acquisitions  it  may  be  necessary  to  establish  a  formal  group  to  specifically  evaluate  past  performance.  In 
smaller  dollar  value  acquisitions  that  do  not  involve  complex  requirements,  the  evaluation  may  be  accomplished  with  only 
one  or  two  people.  This  evaluation  group  may  operate  separately  from  the  proposal  evaluation  team  or  may  operate  as  a 
separate  subgroup  of  that  team. 

The  following  discussion  will  focus  on  the  structure,  composition  and  evaluation  process  of  a  formal  evaluation  group,  but 
bear  in  mind  that  while  the  functions  of  informal  evaluations  are  basically  the  same,  they  should  be  less  complicated. 
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Objectives  of  the  Evaluation  Group 


The  evaluation  group  is  responsible  for  conducting  the  past  performance  evaluation  to  determine  the  degree  of  risk 
involved  in  accepting  each  offeror’s  proposal.  This  analysis  results  in  a  performance  risk  assessment.  The  evaluation 
group  documents  these  performance  risk  assessments  and  identifies  strengths  and  weakness  in  each  offeror’s  past 
performance  focusing  on  those  areas  of  performance  most  relevant  to  the  source  selection.  A  plan  for  evaluating  past 
performance  should  be  developed  early  in  the  process  and  made  a  part  of  the  source  selection  plan. 


Evaluation  Group  Membership  and  Training 


The  membership  and  structure  of  your  evaluation  group  should  be  tailored  to  each  acquisition.  Ideally,  the  membership 
should  be  reasonably  diverse  representing  different  disciplines. 

The  heart  of  the  performance  risk  assessment  is  the  information  gathering  process.  Through  questionnaires,  telephone 
interviews,  and  site  visits,  and  by  tapping  existing  data  sources,  the  group  can  obtain  a  detailed  and  useful  picture  of  an 
offeror’s  past  performance.  It  is  absolutely  critical  that  group  members  have  the  ability  to  conduct  meaningful  telephone 
interviews,  assimilate  data,  exercise  sound  judgment,  arrive  at  conclusions  that  make  common  sense,  and  communicate 
those  conclusions  effectively  both  orally  and  in  writing. 

The  best  practice  is  to  limit  the  size  of  the  group  to  as  small  a  number  as  is  realistic  for  the  specific  circumstances  of  the 
acquisition.  A  group  of  at  least  two  members  of  different  functional  disciplines  enhances  opportunities  for  dialogue, 
brainstorming,  and  in-depth  fact  finding. 


What  Factors  or  Subfactors  Should  Be  Used? 


The  past  performance  factors  and  subfactors,  if  any,  should  be  designed  to  evaluate  the  key  performance  requirements  of 
the  solicitation.  At  a  minimum,  the  solicitation  should  request  the  offeror’s  record  for  on  time  delivery,  technical  quality  and 
cost  control. 


PPI  Relevancy 


Source  selection  officials  have  broad  discretion  to  determine  which  PPI  to  consider  relevant  for  an  individual  procurement. 
Relevancy  is  a  threshold  question  when  considering  past  performance,  not  a  separate  element  of  past  performance. 
Relevancy,  as  defined  in  Appendix  A,  should  not  be  described  as  a  subfactor.  Irrelevant  past  performance  shall  not  form 
the  basis  of  a  performance  risk  evaluation.  PPI  with  applicable,  but  limited  relevance  may  be  used  for  evaluation  but 
should  be  given  less  weight. 

The  source  selection  team  may  consider  data  available  from  any  sources,  but  should  attempt  to  obtain  information  from 
references  cited  by  offerors  in  their  proposals.  Upon  receipt  of  proposals,  the  team  will  determine  which  of  the  offeror’s 
past  contract  efforts  relate  closely  to  the  solicitation  requirements.  The  evaluation  group  should  screen  the  information 
provided  for  each  of  the  referenced  contracts  to  make  an  initial  determination  of  its  relevance  to  the  current  requirement. 
However,  the  source  selection  authority  may  assign  his/her  own  relevancy  rating  in  making  the  source  selection  decision, 
which  may  differ  from  that  of  the  performance  risk  assessment  group. 
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Some  aspects  of  relevance  include  the  type  of  effort  (e.g.,  development,  production,  repair),  and  the  business  sector.  The 
objective  of  the  screening  is  to  remove  from  consideration  those  contract  references  that  are  clearly  unrelated  to  the  type 
of  effort  sought.  Other  members  of  the  source  selection  team  may  be  consulted  as  necessary  for  assistance  in 
determining  relevancy. 

In  some  cases,  previous  contracts  as  a  whole  may  be  similar  to  the  current  contract  while  in  others  only  portions  of 
previous  contracts  may  be  relevant.  One  example  would  be  the  evaluation  of  the  contractor's  management,  planning,  and 
scheduling  of  subcontractors  on  a  past  service  contract  for  a  current  production  requirement  calling  for  integration  skills. 

The  evaluation  group  should  consider  the  most  recent  data  available.  The  best  practice  is  to  select  similar  efforts  that  are 
either  still  in  progress  or  just  completed,  and  that  has  at  least  one  year  of  performance  history.  While  the  actual  cut  -off 
time  should  be  determined  by  the  contracting  officer  on  a  case  -by-case  basis,  the  currency  of  the  information  requested 
should  be  determined  by  the  commodity  and  the  specific  circumstances  of  the  acquisition. 

The  Comptroller  General  recommends  use  of  solicitation  language  that  evokes  the  term  of  “for  the  same  or  similar  items” 
that  may  ensure  that  the  government  does  not  overly  restrict  its  ability  to  consider  an  array  of  information. 

PPI  relating  to  the  recent  or  ongoing  production  of  a  transport  aircraft,  for  example,  would  be  relevant  for  the  source 
selection  for  production  of  a  new  transport  aircraft  of  similar  range  or  payload.  When  considering  the  relevance  of  PPI  to 
be  used  in  making  a  source  selection  decision,  the  following  should  be  considered: 

•  the  nature  of  the  business  area(s)  involved 

•  the  required  levels  of  technology 

•  the  contract  types 

•  the  similarity  of  materials  and  production  processes 

•  the  location  of  work  to  be  performed 

•  the  product/service  similarity 

•  the  similar  scope 

One  specific  relevancy  issue  that  should  always  be  clearly  articulated  in  the  solicitation  is  relevancy  of  the  proposed 
performance  location .  When  procuring  commodities,  the  PPI  for  work  performed  at  the  proposed  performance  location 
will  be  considered  relevant  for  assessing  performance  risk  for  the  work  to  be  performed.  Mergers  and  acquisitions 
should  be  considered  when  determining  what  information  may  be  considered  relevant.  Past  performance  evaluations 
are  typically  conducted  only  for  the  specific  site  where  work  is  proposed  for  future  performance.  Performance  within 
companies  may  vary  widely  from  site  to  site  or  specific  address.  When  evaluating  performance  of  services  or  commercial 
items,  however,  corporate  past  performance  may  be  a  consideration.  Tailor  the  PPI  criteria  in  the  solicitation  to  clarify 
whether  assessing  global  corporate  capability  really  assesses  company  experience  not  past  performance.  If  more  than 
one  site  is  proposed  for  performance  then  each  site  should  be  evaluated  for  the  type  of  effort  proposed  for  performance 
at  that  site. 

All  PPI  older  than  three  years  beyond  the  completion  of  contract  performance  should  be  purged  from  DoD  records.  Do 
not  use  any  PPI  in  source  selection  evaluations  that  should  have  been  purged  from  the  files. 


How  Much  Weight  to  Give  Past  Performance 


Past  performance  should  be  given  sufficient  evaluation  weight  to  ensure  that  it  is  meaningfully  considered  throughout  the 
source  selection  process  and  will  be  a  valid  discriminator  among  the  proposals  received. 


What  are  the  Rating  Categories? 


In  planning  the  acquisition,  the  evaluation  group  develops  a  rating  scheme  for  evaluating  past  performance.  The  group 
may  use  the  following  definitions  of  performance  risk  to  describe  the  results  of  its  evaluation: 
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•  Unsatisfactory /Very  High  Performance  Risk.  Based  on  the  offeror’s  performance  record,  extreme  doubt 
exists  that  the  offeror  will  successfully  perform  the  required  effort. 

•  Marginal/High  Performance  Risk. 

Based  on  the  offeror's  performance  record,  substantial  doubt  exists  that  the  offeror  will  successfully  perform 
the  required  effort. 

•  Satisfactory/Moderate  Performance  Risk.  Based  on  the  offeror’s  performance  record,  some  doubt  exists 
that  the  offeror  will  successfully  perform  the  required  effort.  Normal  contractor  emphasis  should  preclude  any 
problems. 

•  Very  Good/Low  Performance  Risk. 

Based  on  the  offeror's  performance  record,  little  doubt  exists  that  the  offeror  will  successfully  perform  the 
required  effort. 

•  Exceptional/Very  Low  Performance  Risk.  Based  on  the  offeror’s  performance  record,  no  doubt  exists  that 
the  offeror  will  successfully  perform  the  required  effort. 

•  Unknown  Performance  Risk. 

No  performance  record  identifiable.  See  "How  to  Evaluate  Contractors  with  No  Relevant  Past  Performance.” 


Howto  Evaluate  Contractors  with  No  Relevant  Past  Performance 


In  most  cases  the  evaluation  group  will  find  some  related  government  or  other  public  or  private  past  performance 
information  for  each  contractor  and  subcontractor.  Such  information  will  usually  surface  if  the  evaluation  approach  allows 
a  broad  interpretation  of  relevancy  or  takes  into  account  information  regarding  the  past  performance  of  predecessor 
companies,  key  personnel  who  have  relevant  experience,  or  subcontractors  that  will  perform  key  aspects  of  the 
requirement.  This  flexibility  will  take  on  increasing  importance  as  the  department  modernizes  through  the  use  of 
commercial  items. 

Occasionally,  however,  an  evaluation  group  may  not  find  any  relevant  information.  In  those  cases,  you  must  treat  an 
offeror's  lack  of  past  performance  as  an  unknown  performance  risk,  having  no  positive  or  negative  evaluative  significance. 
This  allows  the  government  to  evaluate  past  performance  in  a  manner  that  is  fair  to  newcomers.  The  method  and  criteria 
for  evaluating  offerors  with  no  relevant  past  performance  information  should  be  constructed  for  each  specific  acquisition  to 
ensure  that  such  offerors  are  not  evaluated  favorably  or  unfavorably  on  past  performance  . 

You  may  use  a  variety  of  rating  methods  to  evaluate  offerors  with  no  past  performance  history.  Regardless  of  the  method 
selected,  the  solicitation  must  clearly  describe  the  approach  that  will  be  used  for  evaluating  offerors  with  no  relevant 
performance  history.  Solicitations  should  encourage  offerors  to  identify  PPI  that  may  be  judged  related  or  relevant  to  the 
specific  acquisition. 

Rating  schemes  articulated  in  the  solicitation,  may  allow  agencies  to  drop  the  past  performance  evaluation  factor  when 
making  its  award  decision,  after  discovering  that  one  of  the  competitors  has  no  past  performance  history. 


Public  versus  Private  Competitions 


When  public/private  competitions  are  conducted,  the  USD  (A&T)  has  determined  that  the  same  mandatory  DoD  PPI 
evaluation  elements  and  ratings  by  business  sector  shall  be  used  to  evaluate  past  performance  for  both  public  and  private 
firms.  This  applies  to  any  depot  competition  conducted. 
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What  to  Include  in  the  Solicitation 


The  solicitation,  at  a  minimum,  must  clearly  describe  the  approach  you  will  use  to  evaluate  past  performance.  This 
includes  what  past  performance  information  you  will  evaluate  (including  the  anticipated  method  of  PPI  collection),  how  it 
will  be  evaluated,  its  weight  or  relative  importance  to  the  other  evaluation  factors  and  subfactors,  the  PPI  you  anticipate 
will  be  relevant  for  the  proposed  performance  location,  and  how  you  will  evaluate  offerors  with  no  past  performance 
history.  The  amount  of  information  you  request  should  be  tailored  to  the  circumstances  of  the  acquisition,  and  reasonable 
so  as  not  to  impose  excessive  burdens  on  offerors  or  evaluators.  The  proposal  evaluation  information,  at  a  minimum, 
should  clearly  state  that: 

0  The  government  will  conduct  a  performance  risk  evaluation  based  upon  the  past  performance  of  the  offerors  and  their 
proposed  major  subcontractors  as  it  relates  to  the  probability  of  successfully  performing  the  solicitation  requirements; 

0  In  conducting  the  performance  risk  evaluation,  the  government  may  use  data  provided  by  the  offeror  and  data 
obtained  from  other  sources;  and 

Q  The  government  may  elect  to  consider  data  obtained  from  other  sources  that  it  considers  current  and  accurate,  but 
should  ensure  the  solicitation  contains  a  request  for  the  most  recent  information  available. 

The  proposal  submission  instructions  must,  at  a  minimum,  instruct  offerors  to  submit  recent  and  relevant  information 
concerning  contracts  and  subcontracts  (including  Federal,  State,  and  local  government,  and  private)  that  demonstrate 
their  ability  to  perform  the  proposed  effort. 

Source  selection  teams  may  want  to  limit  the  information  requested  to  a  summary  of  the  offeror’s  performance  for  each 
contract  or  subcontract.  The  summary  should  include  contract  numbers,  contract  type,  description  and  relevancy  of  the 
work,  dollar  value,  contract  award  and  completion  dates,  and  names,  phone  numbers,  and  e-mail  addresses  for 
references  in  contracting  and  technical  areas. 

In  addition,  offerors  should  be  given  the  opportunity  to  explain  why  they  consider  the  contracts  they  have  referenced  as 
being  relevant  to  the  proposed  acquisition.  The  instructions  should  also  permit  offerors  to  provide  information  on  problems 
encountered  on  such  contracts  and  the  actions  taken  to  correct  such  problems.  Also,  it  is  important  that  the  offeror 
specifically  describe  the  work  that  major  subcontractors  will  perform  so  that  the  evaluation  group  can  conduct  a 
meaningful  performance  risk  evaluation  on  each  major  subcontractor. 

One  best  practice  is  to  use  presolicitation  exchanges  of  information  with  industry  (e.g.,  draft  solicitations  or 
presolicitation/preproposal  conferences)  to  explain  the  approach  you  will  use  to  evaluate  performance  risk.  Although  the 
solicitation  must  contain  all  evaluation  factors  and  sub-factors  and  describe  the  approach  to  the  evaluation,  presolicitation 
exchanges  can  help  to  ensure  that  potential  offerors  have  a  clear  understanding  of  how  their  past  performance  will  be 
evaluated. 

The  Past  Performance  Evaluation  Process 

If  the  solicitation  states  that  past  performance  will  be  an  evaluation  factor,  the  government  has  broad  discretion  regarding 
the  type  of  data  to  be  considered.  This  means  that  the  government  may  consider  a  wide  array  of  information  but  is  not 
compelled  to  rely  on  all  the  information  available.  Solicitations  must  clearly  describe  the  past  performance,  type,  age  and 
location,  that  will  be  considered  relevant  in  evaluating  an  offeror’s  proposal.  The  Government  should  reserve  the  option  in 
the  solicitation  to  consider  other  information  that  may  be  evaluated  .  While  you  may  want  to  consider  information  over  a 
specified  time  period,  you  may  want  to  evaluate  only  the  most  recent  information,  e.g.,  data  within  the  last  six  months. 
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Past  performance  information  may  be  considered  under  other  non-cost  factors,  in  addition  to  being  considered  as  part  of 
a  performance  risk  assessment,  however  be  careful  not  to  evaluate  the  same  information  twice. 

A  best  practice  is  to  limit  the  past  performance  evaluation  to  a  few  most  recent  and  relevant  contracts. 


Evaluation  of  PPI 


PPI  is  one  indicator  of  an  offeror’s  ability  to  perform  the  contract  successfully.  The  currency  and  relevance  of  the 
information,  source  of  the  information,  context  of  the  data,  and  general  trends  in  contractor’s  performance  shall  be 
considered. 


Government  evaluators  are  cautioned  to  ensure  that  the  information  submitted  by  the  contractor  is  verified  with  some 
other  source  and  that  information  known  to  the  evaluators  or  other  sources,  that  conflicts  with  the  offeror’s  information  is 
considered.  Apparent  discrepancies  should  be  resolved  prior  to  a  final  evaluation  rating  being  assigned. 


The  assessment  group  must  ensure  an  offeror  has  had  the  opportunity  to  comment  on  all  adverse  past  performance 
information  before  presenting  the  adverse  information  to  source  selection  officials. 

Past  performance  is  now  one  of  the  defined  areas  of  clarification  that  a  contracting  officer  should  explore  with  contractors 
even  when  planning  to  award  without  discussions.  Include  any  concern  about  an  offeror’s  past  performance,  including 
relevancy  and  any  adverse  past  performance  information  on  which  the  offeror  has  not  previously  had  an  opportunity  to 
comment. 


Currency  of  PPI 


If  the  contractor  submits  information  during  the  source  selection  process,  either  as  part  of  the  proposal  or  during 
exchanges,  it  should  be  considered  by  the  government,  particularly  if  it  is  more  current  than  the  available  government 
information. 

On  the  other  hand,  agencies  are  under  no  duty  to  seek  out  more  current  information  that  may  exist  outside  the  proposal, 
unless  it  is  known  by  the  evaluators  at  the  specific  buying  command. 

Additionally,  it  is  appropriate  for  the  evaluation  team  to  use  information  that  was  gathered  under  an  earlier  solicitation  to 
evaluate  a  contractor’s  past  performance. 

Ordinarily,  PPI,  which  relates  to  less  current  performance  should  be  given  less  weight  than  current  PPI,  however  guidance 
should  be  tailored  to  the  nature  of  item  or  service  being  acquired.  On  the  other  hand,  trends  may  be  developed  from  PPI 
data  that  are  strong  indicators  of  risk  associated  with  future  performance  of  contracts.  Buying  activities  and  source 
selection  officials  should  consider  the  need  to  appropriately  weigh  "older"  PPI,  but  also  properly  accept  its  value  when 
used  in  trend  analyses  that  extend  through  recent  periods  of  performance. 


Teaming  Arrangements 


When  two  contractors  decide  to  team  together  to  perform  a  proposed  effort  they  usually  enter  into  a  joint  venture 
business  arrangement.  To  evaluate  past  performance  in  this  situation,  each  contractor’s  proposed  efforts  should  be 
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evaluated  for  the  portion  or  type  of  effort  that  firm  will  perform.  If  it  is  not  possible  to  distinguish  responsibility,  a 
performance  assessment  shall  be  performed  for  the  entire  effort  and  filed  in  each  contractor’s  file. 


Mergers  and  Acquisitions 


The  Comptroller  General  has  upheld  decisions  that  acquiring  firms  should  share  responsibility  for  a  previous  company’s 
troubled  reputation,  if  the  acquiring  firm  wants  to  capitalize  on  the  firm’s  technical  skills.  Common  sense  should  rule  the 
relevancy  determinations  when  mergers  and  acquisitions  are  involved.  If  few  changes  have  occurred  at  the  performance 
location,  then  the  previous  firm’s  past  performance  record  should  be  used  to  assess  performance  risk. 


Subcontractor  Past  Performance 


Common  sense  should  govern  when  source  selection  officials  choose  to  consider  subcontractor  past  performance.  A 
special  problem  arises  with  respect  to  subcontractors.  Past  performance  information  pertaining  to  a  subcontractor  cannot 
be  disclosed  to  a  private  party  without  the  subcontractor's  consent.  Because  a  prime  contractor  is  a  private  party,  the 
government  needs  to  obtain  the  subcontractor's  consent  before  disclosing  its  past  performance  information  to  the  prime 
during  negotiations.  There  are  a  variety  of  ways  to  obtain  subcontractor  consent.  For  example,  the  solicitation  could 
require  the  prime  to  submit  the  consent  of  its  principal  subcontractors  along  with  the  prime's  proposal  to  the  government. 

It  is  risky  to  rely  solely  on  the  past  performance  of  a  subcontractor  to  downgrade  the  predicted  performance  of  a  prime 
contractor.  Before  downgrading  the  predicted  performance  of  a  prime  contractor  based  on  the  poor  past  performance  of  a 
subcontractor,  consider  the  proposed  subcontractor’s  contribution  to  the  overall  proposed  effort  and  the  likely  impact  of 
the  predicted  risky  or  poor  performance  .  On  the  other  hand,  experience  of  a  subcontractor  that  contributes  to  the  overall 
expertise  of  a  prime  contractor  should  be  considered. 


What  Sources  of  Data  are  Available? 


PPI  is  obtained  from  a  variety  of  sources,  including  references  cited  by  offerors  in  their  proposals,  telephone  interviews, 
surveys,  or  electronic  databases.  Upon  receipt  of  proposals  and  any  information  on  past  contracts  from  government  or 
commercial  sources,  the  evaluation  group  will  assess  which  of  the  offeror's  past  contract  efforts  relate  to  the  solicitation 
requirements.  These  assessments  of  relevancy  are  judgment  calls. 

When  a  solicitation  requires  submission  of  references  as  an  evaluation  criterion,  then  government  information  obtained 
from  those  references  and  provided  by  the  offeror  may  be  considered  in  evaluating  past  performance. 


Can  the  Evaluation  Group  Use  Commercial  References? 


It  is  permissible  to  use  other  public  and  private  references  such  as  Dun  and  Bradstreet,  information  received  from 
commercial  and  foreign  government  sources,  awards  of  excellence  or  vendor  quality  certifications  that  reflect  on 
companies  performing  the  work,  when  appropriate.  These  references  should  be  relevant  to  the  effort  set  out  in  the 
solicitation. 

The  evaluation  group  should  verify  information  received  from  all  sources,  whether  contained  in  government  evaluation 
reports  on  completed  work,  a  database,  or  other  public  or  private  sources,  to  ensure  accuracy.  The  verification  must  seek 
to  identify  supporting  rationale  for  any  evaluation  report  so  that  performance  evaluations  always  rely  on  supportable  data. 


How  to  Assign  Performance  Risk  Ratings 


Once  the  data  gathering  efforts  are  completed,  the  entire  evaluation  group  needs  to  assess  all  offerors  and  assign 
performance  risk  ratings.  The  evaluation  group  should  note  instances  of  good  or  poor  performance  and  relate  them  to  the 
solicitation  requirements  and  evaluation  factors.  Again,  it  is  helpful  for  the  evaluation  group  to  review  the  statement  of 
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work,  specifications,  and  the  evaluation  approach  described  in  the  solicitation.  If  the  evaluation  group  identifies  past 
performance  problems,  it  should  consider  the  context  of  the  problems  and  any  mitigating  circumstances. 

The  evaluation  group  should  not  limit  its  inquiry  solely  to  the  proposing  entity  if  other  corporate  divisions,  contractors  or 
subcontractors  will  perform  a  critical  element  of  the  proposed  effort.  The  performance  record  of  those  organizations 
should  be  assessed  in  accordance  with  the  solicitation.  Performance  risk  assessments  should  consider  the  number  and 
severity  of  problems,  the  demonstrated  effectiveness  of  corrective  actions  taken  (not  just  planned  or  promised),  and  the 
overall  work  record. 

The  evaluation  group's  assessment  is  usually  based  upon  subjective  judgment  of  supportable  data.  It  is  not  intended  to 
be  a  mechanical  process  or  a  simple  arithmetic  function  of  an  offeror’s  performance  on  a  list  of  contracts.  Rather  the 
information  deemed  most  relevant  and  significant  by  the  group  should  receive  the  greatest  consideration.  The 
assessment  should  include  a  description  of  the  underlying  rationale  for  the  conclusions  reached.  The  rationale  should  be 
reasonable,  and  adequately  documented  to  support  the  conclusion. 

A  word  of  caution  is  appropriate  concerning  offeror  promises  to  correct  past  performance  failures,  as  opposed  to  actions 
already  taken  to  correct  such  failures.  A  promise  to  improve  does  not  change  past  performance  and  should  be 
considered  under  proposal  risk  rather  than  performance  risk.  However,  demonstrated  corrective  actions  reflect  a 
commitment  to  rectify  past  performance  problems,  and  therefore,  can  lower  the  risk  of  similar  performance  failures. 


Exchanging  Past  Performance  Information  with  Offerors 


The  contracting  officer  must  provide  offerors  with  the  opportunity  to  comment  on  adverse  past  performance  information  on 
which  offerors  have  not  had  a  previous  opportunity  to  comment.  This  practice  ensures  fairness  for  the  competing  offerors. 
The  validation  process  is  particularly  important  when  the  adverse  information  is  provided  by  only  one  reference,  or  when 
there  is  any  doubt  concerning  the  accuracy  of  the  information.  Usually,  adverse  information  reflects  performance  that  was 
less  than  satisfactory,  although  this  is  a  judgment  call  that  will  depend  upon  the  circumstances  of  the  acquisition.  Note 
that  while  the  government  must  disclose  past  performance  problems  to  offerors,  including  the  identity  of  the  contract  on 
which  the  information  is  based,  it  shall  not  disclose  the  names  of  individuals  who  provided  information  about  an  offeror’s 
past  performance. 

When  discussing  adverse  past  performance  information  with  industry  during  a  source  selection,  agencies  have  often  been 
concerned  regarding  the  level  of  detail  necessary  for  this  exchange  of  information.  Experience  has  indicated  that 
summarizing  past  performance  information  into  problem  categories  is  acceptable  as  long  as  the  government  agency 
revealed  sufficient  information  to  give  the  offeror  a  fair  and  reasonable  opportunity  to  respond  to  the  problems  identified. 
Verbal,  informal  PPI  requests  should  be  followed  by  a  written  request.  If  PPI  will  be  relied  upon  in  making  a  competitive 
range  determination  or  source  selection  award,  this  information  should  be  shared  with  the  contractor. 


What  to  Include  in  the  Evaluation  Assessment  Report 


While  not  wanting  to  say  too  much  or  too  little  in  the  evaluation  report,  the  goal  is  to  provide  clear,  reasonable,  and 
rational  analysis  of  the  past  performance  of  the  offerors.  T  he  evaluation  group  must  provide  the  source  selection  authority 
with  sufficient  information  to  make  informed  judgments.  Again,  the  evaluation  group  should  provide  a  recommendation 
and  a  well-reasoned,  well-supported  rationale  for  the  recommendation. 

Conclusionary  statements  must  be  supported  by  the  underlying  factual  basis.  The  best  practice  is  to  state  the  conclusion 
and  provide  specific  strengths  and  weaknesses  that  support  the  conclusion.  To  ensure  that  the  risk  assessments  provide 
the  necessary  background  information  and  are  structured  consistently,  the  entire  evaluation  group  should  review  and 
evaluate  the  report  on  each  offeror.  During  this  review,  the  evaluation  group  should  correct  statements  that  appear 
unsupported,  inconsistent,  or  unnecessary.  The  conclusion  may  be  a  single  overall  rating/assessment  supported  by 
specific  description  of  the  offerors  past  performance  as  it  relates  to  the  specific  acquisition. 

Occasionally  the  evaluation  group  will  be  unable  to  arrive  at  a  unanimous  agreement  on  a  particular  risk  assessment.  If 
this  occurs,  the  evaluation  group  may  include  the  dissenting  opinion  as  part  of  the  assessment  report. 
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Reporting  the  Past  Performance  Evaluation  Results 


The  evaluation  group's  submission  of  the  past  performance  evaluation  report  usually  completes  the  major  portion  of  its 
work.  The  evaluation  group  leader  should  remind  the  source  selection  official  of  the  purpose  of  the  group  and  the  past 
performance  evaluation  approach  described  in  the  solicitation.  This  report  should  address  offerors  with  no  past 
performance  history.  This  is  to  ensure  that  everyone  fully  comprehends  the  significance  of  the  results  being  reported. 
Experience  reveals  that  source  selection  officials  are  more  apt  to  rely  upon  evaluation  group  results  if  they  thoroughly 
understand  the  process. 


Howto  Handle  Past  Performance  Information 


Information  concerning  the  past  performance  of  an  offeror  or  of  its  proposed  subcontractors  should  be  treated  as 
deliberative  information,  marked  “For  official  use  only.”  The  evaluation  of  past  performance  of  a  contractor  for  a  specific 
source  selection  is  actually  source  selection  information.  This  information  frequently  includes  information  that  is 
proprietary,  such  as  trade  secrets  and  confidential  commercial  or  financial  data  that  would  not  be  released  under  the 
Freedom  of  Information  Act.  Current  laws,  regulations,  and  policies  governing  storage,  access,  disclosure,  and  marking 
of  source  selection  and  proprietary  information  must  be  observed  at  all  times.  Questions  concerning  the  procedures  for 
the  handling  of  past  performance  information  should  be  referred  to  the  contracting  officer  or  legal  counsel  for  resolution. 

The  evaluation  group  must  retain  the  records  of  its  evaluation  activity  throughout  the  source  selection  process.  Upon 
contract  award  or  cancellation  of  the  solicitation,  all  evaluation  group  records  are  provided  to  the  contracting  officer  for 
retention  along  with  the  other  source  selection  documents. 


Using  Past  Performance  When  Not  Required  In  The  Request  For 
Proposal _ 

There  are  circumstances  when  the  contractor  will  submit  past  performance  information  even  when  it  is  not  a  stated 
criterion  of  the  solicitation.  You  are  not  obliged  to  consider  past  performance  information  submitted  by  the  contractor, 
when  it  is  not  a  stated  evaluation  criteria.  However,  it  may  be  considered  as  experience  under  other  evaluation  criteria. 


Use  of  Passive  PPI 


For  the  Operations  Support  sector,  the  collection  threshold  for  report  card  information  is  $5,000,000.  Under  the 
$5,000,000  threshold,  buying  activities  should  continue  to  accumulate  and  use  contractor  performance  data  from  existing 
management  information  systems  that  already  capture  data  on  timeliness  of  delivery  and  quality  of  product  or  service. 
(Examples  of  such  performance  information  collection  systems  include  “Red/Yellow/Green”  and  “Automated  Best  Value 
Method.”)  While  passive  systems  may  continue  to  be  used,  DoD  wide  implementation  of  collection  and  use  of  PPI 
through  passive  performance  information  collection  systems  is  not  mandatory  until  the  collection  system  is  fully  automated 
across  DoD.  Use  of  passive  PPI  depends  on  the  existence  of  databases  that  collect  data  on  an  ongoing  basis. 
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Appendix  A:  Definitions,  References,  and  GAO  Cases 


Adverse  PPI.  PPI  that  supports  a  less  than 
satisfactory  rating  on  any  evaluation  element  or  any 
unfavorable  comments  received  from  sources  without  a 
formal  rating  system. 

Best  Value.  The  expected  outcome  of  an 
acquisition  that,  in  the  Government’s  estimation, 
provides  the  greatest  overall  benefit  in  response  to  the 
requirement. 

Business  Sectors.  Groups  of  goods  or  services 
with  similar  characteristics,  or  similar  requirements  for 
engineering  development,  manufacturing,  or  technology. 
The  DoD  PPI  business  sectors  are:  Systems,  Operations 
Support,  Services,  Information  Technology,  Construction 
and  Architect-Engineering  Services,  and  Science  and 
Technology. 

Contractor  Experience.  The  contractor  s 
experience,  in  a  particular  area  of  expertise,  that  does 
not  use  performance  data  as  a  qualifier  of  that 
experience  (e.g.  20  years  of  experience  as  a  software 
firm). 

Contractor  Past  Performance 

Assessments.  The  written  or  oral  result  of  taking 
performance  data  and  considering  it  in  the  context  of  a 
particular  contract’s  scope  and  requirements. 

Key  Business  Sectors.  Four  global 

business  sectors  that  represent  the  areas  that  comprise 
the  greatest  workload  for  DoD:  Systems,  Operations 
Support,  Services,  and  Information  Technology. 

Passive  PPI.  Any  method  of  past  performance 
assessment  that  relies  on  information  obtained  from  a 
number  of  external  pre-existing  information  sources 
managed  by  the  Department  of  Defense.  These  sources 
may  include  contract  administration,  quality,  reliability, 
and  payment  information. 


Past  Performance  Evaluations.  Past 
performance  evaluations  occur  when  the  PPI 
assessments  are  considered  in  the  context  of  a  source 
selection. 

Past  Performance  Information  (ppi). 

Information  submitted  with  the  offeror’s  proposal, 
contractors’  references,  contractor  reports  cards,  survey 
data,  or  other  data  available  to  the  source  selection 
authority. 

Performance  Assessment  Elements. 

The  mandatory  assessment  elements  for  the  DoD 
business  sectors. 

Performance  Assessment  Reports. 

Contractor  performance  assessments  are  one  source  of 
PPI.  They  are  in  essence,  “report  cards”  on  how  well  a 
contractor  is  performing  or  has  performed  on  an 
individual  contract. 

Performance  Risk.  Evaluation  of  the  risk  of 
performance  as  it  relates  to  the  probability  of  the  offeror 
successfully  completing  the  solicitation’s  requirements 
based  on  previous  demonstrated  relevant  performance. 

Proposal  Risk.  The  evaluated  risk  associated 
with  the  offeror’s  proposed  approach  to  meeting  the 
requirements  of  the  solicitation,  for  each  of  the  non-cost 
evaluation  factors,  other  than  past  performance. 

Relevancy.  Information  that  has  a  logical 
connection  with  the  matter  under  consideration  and 
applicable  time  span. 

Unique  Business  Sectors.  Two  unique 
business  sectors  which  are  separate  from  the  four  key 
business  sectors  are:  Science  &  Technology  and 
Construction  and  Architect-Engineering. 
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References 

References  that  are  noted  here  prescribe  policies/requirements  for  collecting  and  using  past  performance  information: 
Federal  Acquisition  Regulation  (FAR)  Parts  9,  15,  19,  36,  and  42 

DoD 

Under  Secretary  of  Defense  (Acquisition  and  Technology)  policy  memo  titled,  “Automation  of  Past  Performance 
Information,”  dated  20  February  1998. 

Under  Secretary  of  Defense  (Acquisition  and  Technology)  policy  memo  titled  “Competition  between  Public  Sector 
(Organic)  Maintenance  Depots  and  Private  Sector  Commercial  Firms”,  dated  May  2,  1997,  Paul  Kaminski 

Defense  Acquisition  Council  Class  Deviation  99-00002 

Navy 

Assistant  Secretary  of  the  Navy  (RD&A)  memo  of  March  13,  1998,  “Use  of  Contractor  Past  Performance  Information  in 
Source  Selection.” 

Assistant  Secretary  of  the  Navy  (RD&A)  memo  of  February  2, 1998,  “Implementation  of  Contractor  Performance 
Assessment  Reporting  System  (CPARS)” 

Army 

Army  Material  Command  Source  Selection  Guide  (Pamphlet  No.  715-3,  Contracting  for  Best  Value,  1  January  1998) 

Air  Force 

AFFARS  Part  5315 

AFMC  Pamphlet  64-1 13,  Volume  1,  PRAG  Guide 
AFMCI  64-107  CPARS  Instruction 

Contracting  Policy  Memo  98-C-05,  10  April  1998,  “Past  Performance  Information  (PPI)  Collection  Requirements” 

GAO  Cases 

p.  7,  Proposal  Risk  versus  Performance  Risk 
Questech,  Inc.  B-236028,  Nov.  1,  1989,  89-2  CPD  1)407 

p.  8,  Past  Performance  versus  Responsibility  Determinations 

Smith  of  Galeton  Gloves,  Inc.,  B-271686,  July  24,  1996;  Corvac,  Inc.,  supra  note  127;  Tiernay  Turbins,  Inc.,  B-226185, 
June  2,  1987,  87-1  CPD  1)  563;  Johnston  Communications,  B-221346,  February  28,  1986,  86-1  CPD  1)211. 

p.  10,  PPI  Relevancy 

Ashland  Sales  and  Service  Co.,  B-259625-2,  April  14,  1995,  95-1  CPD  1)  198. 

p.  14,  The  Past  Performance  Evaluation  Process 

Young  Enterprises,  Inc.,  B-256851.2,  August  11,  1994,  94-2  CPD  1)  159. 

p.  15,  Currency  of  PPI 

American  Video  Channels  Inc.,  B-236943,  January  18, 1990,  4  CGEN 1)  103,982 
p.  15,  Mergers  and  Acquisitions 

Heritage  Reporting  Corporation,  B-228008,  October  15,  1987,  87-2,  CPD  1)363 

p,  17,  Exchanging  Past  Performance  Information  with  Offerors 

Pacific  Architects  &  Engineers,  Inc.,  Comp.  Gen.  Dec.  B-274405.2,  97-1  CPD  1)42 

p.  18,  Using  Past  Performance  when  not  required  in  the  Request  for  Proposal 
NDI  Engineering  Co.,  B-245796,  January  27,  1992,  92-1  CPD  5 
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Appendix  B:  Business  Sectors 

Key  Business  Sectors 

Systems  -  Generally,  this  sector  includes  products  that  require  a  significant  amount  of  new  engineering 
development  work.  Includes  major  modification/upgrade  efforts  for  existing  systems,  as  well  as  acquisition  of 
new  systems,  such  as  aircraft,  ships,  etc.  Also  includes  program  budget  account  code  6.4-funded  projects. 
More  specifically — 


Aircraft:  Includes  fixed  and  rotary  wing  aircraft,  and  their  subsystems  (propulsion,  electronics,  communications,  ordnance, 
etc.) 

Shipbuilding:  Includes  ship  design  and  construction,  ship  conversion,  small  craft  (e.g.,  rigid  inflatable  boats)  and 
associated  contractor-furnished  equipment,  as  well  as  ship  overhaul  and  repair. 

Space:  Includes  all  satellites  (communications,  early  warning,  etc.),  all  launch  vehicles,  strategic  ballistic  missiles,  and  all 
associated  subsystems,  including  guidance  and  control. 

Ordnance:  Includes  all  artillery  systems  (except  non-Precision  Guided  Munitions  (PGM)  projectiles),  tactical  missiles  (air- 
to-air,  air-to-ground,  surface-to-air,  and  surface-to-surface)  and  their  associated  launchers,  and  all  PGM  weapons  and 
submunitions,  such  as  the  Joint  Direct  Attack  Missile,  the  Sensor-Fused  Weapon  and  the  “Brilliant  Antitank”  weapon. 

Ground  Vehicles:  Includes  all  tracked  combat  vehicles  (e.g.,  tanks  and  armored  personnel  carriers),  wheeled  vehicles 
(e.g.,  trucks,  trailers,  specialty  vehicles),  and  construction  and  material  handling  equipment  requiring  significant  new 
engineering  development.  Does  not  include  commercial  equipment  typically  acquired  from  existing  multiple  award 
“schedule"  contracts  (e.g.,  staff  cars,  base  fire  trucks,  etc.) 

Training  Systems:  Generally,  includes  computer-based  (or  embedded)  virtual  and  synthetic  environments  and  systems  of 
moderate  to  high  complexity  capable  of  providing  training  for  air,  sea,  and  land  based  weapons,  platforms,  and  support 
systems  readiness.  Does  not  include  operation  and  maintenance  support  services  beyond  the  scope  of  the  initial  training 
system  acquisition,  or  basic  and  applied  research  in  these  areas. 

Other  Systems:  Includes  technologies  and  products  that,  when  incorporated  into  other  systems  such  as  aircraft  and  ships, 
are  often  categorized  as  subsystems.  However,  many  of  these  products  are  often  acquired  as  systems  in  their  own  right, 
either  as  “stand-alone”  acquisitions  or  as  the  object  major  modification/upgrade  efforts  for  ships,  aircraft,  etc.  Examples  of 
other  systems  include  Command,  Control,  Communication,  Computer  and  Intelligence  (C4I)  systems,  airborne  and 
shipborne  tactical  computer  systems,  electrical  power  and  hydraulic  systems,  radar  and  sonar  systems,  fire  control 
systems,  electronic  warfare  systems,  and  propulsion  systems  (turbine  engines— aviation  and  maritime,  diesel  engine 
power  installations — maritime  and  combat  vehicle).  Does  not  include  tactical  voice  radios  with  commercial  equivalents, 
personal  Global  Positioning  System  (GPS)  receivers,  non-voice  communication  systems  with  commercial  equivalents 
(See  Operations  Support  and  Information  Technology  sectors). 


Services  -  Generally,  this  sector  includes  all  contracted  services  except  those  which  are  an  integral  part 
of  a  systems  contract  or  related  to  “Science  &  Technology,”  “Construction  &  Architect-Engineering 
Services,”  “Information  Technology”,  and  “Health  Care.”  Services  are  further  defined  below: 


Professional/Technical  &  Management  Support  Services:  Includes  all  consultant  services — those  related  to  scientific, 
health  care  services,  and  technical  matters  (e.g.,  engineering,  computer  software  engineering  and  development),  as  well 
as  those  related  to  organizational  structure,  human  relations,  etc.  Includes  office  administrative  support  services  (e.g., 
operation  of  duplication  centers,  temporary  secretarial  support,  etc.).  Does  not  include  any  basic  or  applied  research  that 
will  result  in  new  or  original  works,  concepts  or  applications,  but  does  include  contract  advice  on  the  feasibility  of  such 
research,  as  well  as  evaluation  of  research  results. 
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Repair  &  Overhaul:  Services  related  to  the  physical  repair  and  overhaul  of  aircraft,  ground  vehicles,  etc.,  and  any 
associated  subsystems  or  components.  Includes  condition  evaluations  of  individual  items  received  for  repair  or  overhaul, 
but  does  not  include  evaluations  of  the  feasibility  or  the  benefits  of  the  overall  project.  Does  not  include  Ship  Repair  and 
Overhaul  that  is  included  in  the  Shipbuilding  sector. 

Installation  Services:  Includes  services  for  grounds  maintenance  (grass  cutting,  shrubbery  maintenance  or  replacement, 
etc.).  Includes  services  related  to  cleaning,  painting,  and  making  minor  repairs  to  buildings  and  utilities  services,  etc. 
Includes  contracted  security  and  guard  services.  Includes  installation  and  maintenance  of  fencing.  It  also  includes  minor 
electrical  repairs  (e.g.,  replacing  outlets,  changing  light  bulbs,  etc.),  minor  road  surface  repairs  (patching  cracks,  filling  in 
potholes,  etc.),  relocation  of  individual  telephone  lines  and  connections,  snow  removal.  (See  “Construction  for  the 
installation  services  covered  by  that  sector.) 

Transportation  and  Transportation-Related  Services:  Includes  services  related  to  transportation  by  all  the  land,  water,  and 
air  routes,  and  transportation  efforts  which  support  movement  of  U.S.  forces  and  their  supplies  during  peacetime  training, 
conflict,  or  war.  Consists  of  those  military  and  commercial  efforts,  services  and  systems  organic  to,  contracted  for,  or 
controlled  by  the  DoD. 

Information  Technology  -  This  sector  includes  any  equipment  or  interconnected  system  or 
subsystem  of  equipment,  that  is  used  in  the  automatic  acquisition,  storage,  manipulation, 
management,  movement,  control,  display,  switching,  interchange,  transmission  or  reception  of  data 
or  information.  Generally,  includes  all  computers,  ancillary  equipment,  software,  firmware  and  similar 
procedures,  services  (including  support  services),  and  related  resources.  Does  not  include  any 
military-unique  C4I  systems  and  components  included  under  Systems,  such  as  JTIDS,  Aegis,  etc. 


Software:  A  set  of  computer  programs,  procedures,  and  associated  documentation  concerned  with  the  operations  of  a 
data  processing  system;  e.g.,  compilers,  library  routines,  manuals  and  circuit  diagrams.  Information  that  may  provide 
instructions  for  computers;  data  for  documentation;  and  voice,  video,  and  music  for  entertainment  and  education. 

Hardware:  Physical  equipment  as  opposed  to  programs,  procedures,  rules  and  associated  documentation.  In 
automation,  the  physical  equipment  or  devices  forming  a  computer  and  peripheral  components. 

Telecommunications  Equipment  or  Services:  Circuits  or  equipment  used  to  support  the  electromagnetic  and/or  optical 
dissemination,  transmission,  or  reception  of  information  via  voice,  data,  video,  integrated  telecommunications 
transmission,  wire,  or  radio.  The  equipment  or  service  must  be  a  complete  component  capable  of  standing  alone.  This 
includes  the  following  type  of  items;  telephones,  multiplexers,  a  telephone  switching  system,  circuit  termination 
equipment,  radio  transmitter  or  receiver,  a  modem,  card  cage  with  the  number  and  type  of  modem  cards  installed,  etc. 
This  does  not  include  the  following  type  of  items:  a  chip,  circuit  card,  equipment  rack,  power  cord,  a  microphone,  headset, 
etc. 


More  specifically- 


Operations  Support  -  Generally,  this  sector  includes  spares  and  repair  parts  for  existing  systems.  Also 
includes  products  that  require  a  lesser  amount  of  engineering  development  work  than  “Systems,”  or  that 
can  be  acquired  “build-to-print,”  "non-developmental,”  or  commercial  off  the  shelf.  More  specifically— 

Mechanical:  Includes  transmissions  (automotive  and  aviation),  landing  gear,  bearings,  and 
parts/components  related  to  various  engines  (turbine  wheels,  impellers,  fuel  management  and  injection 
systems,  etc.) 


Structural:  Includes  forgings;  castings;  armor  (depleted  uranium,  ceramic,  and  steel  alloys);  and  steel,  aluminum,  and 
composite  structural  components.  Does  not  include  “bare”  airframes,  ships,  or  combat  vehicles  (i.e.,  without  engines  and 
electronics). 
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Electronics:  Includes  parts  and  components  related  to  digitization,  guidance  and  control,  communications,  and  electro- 
optical  and  optical  systems.  Includes  individual  resistors,  capacitors,  circuit  cards,  etc.,  as  well  as  "modules”  such  as 
radio-frequency  receivers  and  transmitters.  Includes  tactical  voice  radios,  personal  Global  Positioning  System  receivers, 
etc. 

Electrical:  Includes  electric  motors,  thermal  batteries,  auxiliary  power  units,  and  associated  spares  and  component  parts. 

Ammunition:  Includes  all  small  arms  ammunition  and  non-Precision  Guided  Munitions  artillery  rounds. 

Troop  Support:  Includes  all  food  and  subsistence  items.  Includes  all  clothing  and  textile-related  items,  including  uniforms, 
tentage,  personal  ballistic  protective  gear,  life  preservation  devices,  etc.  Includes  all  medical  supplies  and  equipment, 
including  medicines  and  diagnostic  equipment  (X-ray  machines,  etc.).  Does  not  include  any  recreational  or 
morale/welfare  items. 

Base  Supplies:  Includes  all  consumables  and  personal  property  items  needed  to  maintain  installations,  bases,  ports,  etc. 
Includes  small  tools  and  cleaning  and  preservation  equipment  and  supplies  (paints,  brushes,  cleaning  solvents,  etc.). 

Does  not  include  any  grounds  maintenance,  construction,  security,  or  other  types  of  services. 

Fuels:  Includes  all  bulk  fuels,  lubricants,  and  natural  gas,  coal,  storage,  and  other  commodities  and  related  support 
services. 

Unique  Business  Sectors 


Architect  -  Engineering  Services  :  Professional  services  of  an  architectural  or  engineering  nature,  as 
defined  by  State  law,  if  applicable,  which  are  required  to  be  performed  or  approved  by  a  person  licensed, 
registered,  or  certified  to  provide  such  services.  These  services  include,  research,  planning, 
development,  design,  construction,  alteration,  or  repair  of  real  property.  Incidental  services  include 
studies,  investigations,  surveying  and  mapping,  tests,  evaluations,  consultations,  comprehensive 
planning,  program  management,  conceptual  designs,  plans  and  specifications  (drawings,  specifications 
and  other  data  for  and  preliminary  to  the  construction),  value  engineering,  construction  phase  services, 
soils  engineering,  drawing  reviews,  preparation  of  operating  and  maintenance  manual,  and  other  related 
services. 

Construction:  Construction,  alteration,  or  repair  (including  dredging,  excavating,  and  painting)  of  buildings,  structures,  or 
other  real  property.  The  terms  "buildings,  structures,  or  other  real  property"  includes  but  are  not  limited  to  improvements  of 
all  types,  such  as  bridges,  dams,  plants,  highways,  parkways,  streets,  subways,  tunnels,  sewers,  mains,  power  lines, 
cemeteries,  pumping  stations,  railways,  airport  facilities,  terminals,  docks,  piers,  wharves,  ways,  lighthouses,  buoys, 
jetties,  breakwaters,  levees,  canals,  and  channels.  Construction  does  not  include  the  manufacture,  production,  furnishing, 
construction,  alteration,  repair,  processing,  or  assembling  of  vessels,  aircraft,  or  other  kinds  of  personal  property.  Design- 
Build:  Combining  design  and  construction  in  a  single  contract  with  one  contractor. 


Science  and  Technology  -  Includes  all  contracted  basic  research  and  some  applied  research.  Includes 
construction  of  “proof-of-principle”  working  prototypes.  Includes  projects  funded  by  program  budget 
accounts  6.1  (Basic  Research),  6.2  (Exploratory  Development),  and  6.3  (Advanced  Technology 
Development),  but  does  not  include  projects  funded  by  6.4  accounts  or  similarly  oriented  appropriations. 
(Those  projects  are  covered  by  the  Systems  sector). 
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Appendix  C:  PPI  Evaluation  and  Report 
Thresholds 


BUSINESS  SECTOR 

DOLLAR  THRESHOLD  1 

REVIEWING  OFFICIAL 

Systems 

(includes  new  development 
and  major  modifications) 

>$5,000,000 

One  level  above  the 
program  manager. 3 

Services 

>$1,000,000 

One  level  above  the 
assessing  official. 

Operations  Support 

>$5,000, 0004 

One  level  above  the 
assessing  official. 

Information  Technology 

>$1,000,000 

One  level  above  the 
assessing  official. 

Construction 

>$500,000 

One  level  above  the 
assessing  official 

Architect- 

Engineering 

>_$25,000 

One  level  above  the 
assessing  official. 

Science  &  Technology 

As  required 

One  level  above  the 
assessing  official. 

The  contract  thresholds  for  PPI  collection  apply  to  the  "as-modified”  face  value  of 
contracts;  that  is,  if  a  contract’s  original  face  value  was  less  th  an  the  applicable  threshold, 
but  subsequently  the  contract  was  modified  and  the  “new"  face  value  is  greater  than  the 
threshold,  then  a  performance  assessment  (or  assessments)  should  be  made,  starting  with  the 
first  anniversary  that  the  contract’s  face  value  exceeded  the  threshold.  If  the  contract  threshold 
is  expected  to  exceed  the  collection  threshold  by  exercise  of  option,  modification  or  order,  it 
may  be  advisable  to  initiate  the  PPI  collection  process  prior  to  the  value  of  the  contract 
proceeding  the  threshold. 

2  Only  required  if  there  is  a  disagreement  between  the  assessing  official  and  the  contractor. 

J  Or  equivalent  individual  responsible  for  program,  project,  or  task/job  order. 

4  For  contracts  under  the  $5,000,000  threshold,  buying  activities  should  continue  to 

accumulate  contractor  performance  data  until  the  DoD  automated  database  is  established  . 

(An  example  of  such  performance  information  collection  system  is  “Red/Yellow/Green”.) 
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Appendix  D:  Performance  Assessment  Elements 

Key  Business  Sector  Assessment  Elements 


Assessment  Elements  for  the  Systems  Sector  -  dod  shall  collect  ppi  on 

all  contracts  within  the  seven  sub-sectors  of  the  Systems  Sector  using  the  following  Performance 
Assessment  Review  elements: 

TECHNICAL  (QUALITY  OF  PRODUCT).  This  element  is  comprised  of  an  overall  rating  and  six 
sub-elements.  Activity  critical  to  successfully  complying  with  contract  requirements  must  be 
assessed  within  one  or  more  of  these  sub-elements.  The  overall  rating  at  the  element  level  is  the 
Program  Manager’s  integrated  assessment  as  to  what  most  accurately  depicts  the  contractor’s 
technical  performance  or  progress  toward  meeting  requirements.  It  is  not  a  predetermined  roll-up 
of  the  sub-element  assessments. 

Product  Performance  -  Assess  the  achieved  product  performance  relative  to  performance 
parameters  required  by  the  contract. 

Systems  Engineering  -  Assess  the  contractor's  effort  to  transform  operational  needs  and 
requirements  into  an  integrated  system  design  solution. 

Software  Engineering  -  Assess  the  contractor's  success  in  meeting  contract  requirements 
for  software  development,  modification,  or  maintenance.  Results  from  Software  Capability 
Evaluations  (SCEs)  (using  the  Software  Engineering  Institute  (SEI's)  Capability  Maturity 
Model  (CMM)  as  a  means  of  measurement),  Software  Development  Capability  Evaluations 
(SDCEs),  or  similar  software  assessments  may  be  used  as  a  source  of  information  to  support 
this  evaluation. 

Logistic  Support/Sustainment  -  Assess  the  success  of  the  contractor's  performance  in 
accomplishing  logistics  planning. 

Product  Assurance  -  Assess  how  successfully  the  contractor  meets  program  quality 
objectives,  e.g.,  producibility,  reliability,  maintainability,  inspectability,  testability,  and  system 
safety,  and  controls  the  overall  manufacturing  process. 

Other  Technical  Performance  -  Assess  all  the  other  technical  activity  critical  to  successful 
contract  performance.  Identify  any  additional  assessment  aspects  that  are  unique  to  the 
contract  or  that  cannot  be  captured  in  another  sub-element. 

SCHEDULE  -  Assess  the  timeliness  of  the  contractor  against  the  completion  of  the  contract,  task 
orders,  milestones,  delivery  schedules,  administrative  requirements,  etc. 

COST  CONTROL  -  (Not  required  for  Firm  Fixed  Price  or  Firm  Fixed  Price  with  Economic  Price 
Adjustment)  -  Assess  the  contractor’s  effectiveness  in  forecasting,  managing,  and  controlling 
contract  cost. 

MANAGEMENT  -  This  element  is  comprised  of  an  overall  rating  and  three  sub-elements. 

Activity  critical  to  successfully  executing  the  contract  must  be  assessed  within  one  or  more  of 
these  sub-elements.  This  overall  rating  at  the  element  level  is  the  Program  Manager's  integrated 
assessment  as  to  what  most  accurately  depicts  the  contractor’s  performance  in  managing  the 
contracted  effort.  It  is  not  a  predetermined  roll-up  of  the  sub-element  assessments. 

Management  Responsiveness  -  Assess  the  timeliness,  completeness  and  quality  of 
problem  identification,  corrective  action  plans,  proposal  submittals  (especially  responses  to 
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change  orders,  engineering  change  proposals,  or  other  undefinitized  contract  actions),  the 
contractor's  history  of  reasonable  and  cooperative  behavior,  effective  business  relations,  and 
customer  satisfaction. 

Subcontract  Management  -  Assess  the  contractor’s  success  with  timely  award  and 
management  of  subcontracts,  including  whether  the  contractor  met  small/small 
disadvantaged  and  women-owned  business  participation  goals. 

Program  Management  and  Other  Management  -  Assess  the  extent  to  which  the  contractor 
discharges  its  responsibility  for  integration  and  coordination  of  all  activity  needed  to  execute 
the  contract;  identifies  and  applies  resources  required  to  meet  schedule  requirements; 
assigns  responsibility  for  tasks/actions  required  by  contract;  communicates  appropriate 
information  to  affected  program  elements  in  a  timely  manner.  Assess  the  contractor’s  risk 
management  practices,  especially  the  ability  to  identify  risks  and  formulate  and  implement 
risk  mitigation  plans.  If  applicable,  identify  and  assess  any  other  areas  that  are  unique  to  the 
contract,  or  that  cannot  be  captured  elsewhere  under  the  Management  element. 

Assessment  Elements  for  the  Services,  Information  Technology 

and  Operations  Support  Sectors  -  dod  shall  collect  ppi  using  the  following 
assessment  elements  within  the  Services,  Information  Technology  and  Operations  Support 
sectors. 

QUALITY  OF  PRODUCT  OR  SERVICE  -  Assess  the  contractor’s  conformance  to  contract 
requirements,  specifications  and  standards  of  good  workmanship  (e.g.,  commonly  accepted 
technical,  professional,  environmental,  or  safety  and  health  standards). 

SCHEDULE  -  Assess  the  timeliness  of  the  contractor  against  the  completion  of  the  contract,  task 
orders,  milestones,  delivery  schedules,  administrative  requirements  (e.g.  efforts  that  contribute  to 
or  effect  the  schedule  variance). 

COST  CONTROL  -  (Not  required  for  Firm  Fixed  Price  or  Firm  Fixed  Price  with  Economic  Price 
Adjustment)  -  Assess  the  contractor’s  effectiveness  in  forecasting,  managing,  and  controlling 
contract  cost. 

BUSINESS  RELATIONS  -  Assess  the  integration  and  coordination  of  all  activity  needed  to 
execute  the  contract,  specifically  the  timeliness,  completeness  and  quality  of  problem 
identification,  corrective  action  plans,  proposal  submittals,  the  contractor’s  history  of  reasonable 
and  cooperative  behavior,  customer  satisfaction,  timely  award  and  management  of  subcontracts, 
and  whether  the  contractor  met  small/small  disadvantaged  and  women-owned  business 
participation  goals. 

MANAGEMENT  OF  KEY  PERSONNEL  (For  Services  and  Information  Technology  Business 
Sectors  Only)  -  Assess  the  contractor’s  performance  in  selecting,  retaining,  supporting,  and 
replacing,  when  necessary,  key  personnel. 
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Appendix  E:  Construction  &  Architect- 
Engineering 

The  Construction  &  Architect  and  Engineering  past  performance  information  is  collected  in  two 
systems:  Architect-Engineer  Contract  Administration  Support  System  (ACASS)  and  Construction 
Contractor  Appraisal  Support  System  (CCASS).  ACASS  is  an  automated  centralized  database 
of  information  required  for  contracting  with  architect-engineer  (A-E)  firms.  The  database  contains 
A-E  qualification  data  (Standard  Form  254),  A-E  performance  evaluations  (DD  2631)  and  DoD  A- 
E  contract  award  data.  The  ACASS  Center  is  operated  and  maintained  by  the  U.S.  Army  Corps 
of  Engineers,  Northwestern  District,  Portland,  Oregon.  Applicable  acquisition  regulations  and  the 
general  functions  of  the  system  are  summarized  below. 

The  data  in  ACASS  are  required  to  be  available  to  contracting  offices,  and  used  in  procuring  A-E 
services,  by  the  following  acquisition  regulations:  FAR  Subpart  36.6  and  Defense  Acquisition 
Regulation  Supplement  (DFARS)  Subpart  236.6.  By  providing  a  central  database,  easily 
accessible  by  interactive  procedures,  ACASS  makes  it  unnecessary  for  contracting  offices  to 
maintain  these  files. 

The  ACASS  Center  notifies  A-Es  when  a  SF  254  update  is  due  and  deletes  SF  254s  of  firms  that 
do  not  respond.  This  fulfills  the  requirements  of  FAR  36.603(d)  that  SF  254  files  be  reviewed  and 
updated  at  least  once  each  year. 

ACASS  maintains  A-E  performance  evaluations  (DD2631)  for  six  years  and  makes  this  data 
available  to  all  users,  making  it  unnecessary  for  the  contracting  offices  to  distribute  them,  as 
required  by  FAR  36.604(c). 

ACASS  provides  interactive  procedures  that  allow  sorting  of  A-Es  by  user-selected  parameters. 
This  fulfills  the  requirement  in  FAR  36.603(c)  that  contracting  offices  classify  A-Es  with  respect  to 
location,  experience,  and  capabilities.  ACASS  interactive  procedures  are  used  when  an 
evaluation  board  needs  classification  of  the  firms  on  file. 

DFARS  236.604  (c)  requires  that  performance  evaluations  of  A-E  contractors  be  sent  to  the 
central  database  (the  ACASS  Center).  DFARS  236.602-1  requires  that  DoD  evaluation  boards 
use  performance  evaluation  data  from  the  central  database  in  procurement  actions  for  A-E 
services. 

Performance  Ratings  are  described  by  one  of  the  following  five  adjectives:  excellent;  above 
average;  average;  below  average  ;  and  poor.  These  terms  are  subjective  and  are  not  derived 
through  use  of  any  mathematical  computations  or  formulas. 

CCASS  is  an  automated  centralized  database  containing  a  six-year  history  of  construction 
contractor  performance  evaluations  (DD  2626).  The  CCASS  Center  is  operated  and  maintained 
by  the  U.S.  Army  Corps  of  Engineers,  Portland  District,  Portland,  Oregon. 

By  providing  a  central  database  CCASS  makes  it  unnecessary  for  contracting  offices  to  distribute 
these  files  within  the  contracting  community. 

The  data  in  CCASS  are  required  to  be  available  to  contracting  offices,  and  used  in  procuring 
construction  contractor  services,  by  the  following  acquisition  regulations:  FAR  Subpart  36.2  and 
Defense  Acquisition  Regulation  Supplement  (DFARS)  Subpart  236.2. 

CCASS  is  used  by  the  contracting  officer  in  making  pre-award  responsibility  determinations  as 
well  as  for  use  in  selection  of  construction  contractor  awards  for  excellence  (DFAR  S  236.201). 
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Performance  Ratings  are  described  by  one  of  the  following  five  adjectives:  Outstanding;  Above 
Average;  Satisfactory;  Marginal  and  Unsatisfactory.  These  terms  are  subjective  and  are  not 
derived  through  use  of  any  mathematical  computations  or  formulas. 
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Appendix  F:  Common  DoD  Assessment  Rating 
System 

The  critical  sentence  in  DoD’s  assessment  rating  system  is  the  second  sentence  that  recognizes 
the  contractor’s  resourcefulness  in  overcoming  challenges  that  arise  in  the  context  of  contract 
performance. 

Exceptional .  Performance  meets  contractual  requirements  and  exceeds  many  to  the 
Government’s  benefit.  The  contractual  performance  of  the  element  or  sub-element  being 
assessed  was  accomplished  with  few  minor  problems  for  which  corrective  actions  taken  by  the 
contractor  were  highly  effective. 

Very  Good .  Performance  meets  contractual  requirements  and  exceeds  some  to  the 
Government’s  benefit.  The  contractual  performance  of  the  element  or  sub-element  being 
assessed  was  accomplished  with  some  minor  problems  for  which  corrective  actions  taken  by  the 
contractor  were  effective. 

Satisfactory .  Performance  meets  contractual  requirements.  The  contractual  performance  of  the 
element  or  sub-element  contains  some  minor  problems  for  which  corrective  actions  taken  by  the 
contractor  appear  or  were  satisfactory. 

Marginal .  Performance  does  not  meet  some  contractual  requirements.  The  contractual 
performance  of  the  element  or  sub-element  being  assessed  reflects  a  serious  problem  for  which 
the  contractor  has  not  yet  identified  corrective  actions.  The  contractor’s  proposed  actions  appear 
only  marginally  effective  or  were  not  fully  implemented. 

Unsatisfactory .  Performance  does  not  meet  most  contractual  requirements  and  recovery  is  not 
likely  in  a  timely  manner.  The  contractual  performance  of  the  element  or  sub-element  contains 
serious  problem(s)  for  which  the  contractor's  corrective  actions  appear  or  were  ineffective. 


Note:  At  the  heart  of  America’s  greatness  is  that  we  value  competition,  fair  play  and  we  love  to 
win.  \Ne  value  outstanding  performers.  Outstanding  performance  is  not  measured  by 
merely  getting  the  job  done.  Outstanding  performance  is  measured  by  resourcefulness. 
At  the  heart  of  DoD’s  past  performance  system  is  that  we  value,  and  want  to  reward, 
outstanding  performance.  To  help  us  to  be  as  objective  and  fair  as  possible  in 
determining  who  is  a  winner  we  use  evaluations.  These  evaluations  do  incentivize  and 
reward  performers  for  being  resourceful.  In  fact,  this  promotes  competition  even  in  sole 
source  environments  and  is  valued  by  our  society  as  being  fair. 
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Appendix  G:  Collection  of  PPI  during  Source 

Selection 

The  evaluation  group  may  gather  information  using  various  databases,  questionnaires,  surveys, 
and  telephonic  inquiries.  Experience  indicates  that  questionnaires  provide  useful  but  incomplete 
information.  One  approach  is  to  start  by  sending  a  questionnaire  tailored  to  the  source  selection 
to  each  reference  and  to  conclude  by  calling  those  who  respond  with  pertinent  information. 
Whether  you  send  questionnaires  or  not,  you  will  most  likely  conclude  by  calling  the  reference  to 
obtain  more  detail  or  clarification.  While  telephone  interviews  are  an  excellent  means  to  obtain 
information,  innovations  in  the  field  of  technology  have  afforded  us  with  additional  means  of 
verification  such  as  e-mail. 

Questionnaires  should  be  short,  concise  and  consist  of  no  more  than  a  page  to  a  page  and  a  half 
of  questions. 

If  a  report  card  format  is  used  as  part  of  a  survey  request  it  should  use  the  uniform  assessment 
elements  established  for  the  DoD  business  sectors. 


Where  to  Conduct  Telephone  Interviews 


Following  the  screening  of  previous  contracts  for  further  in  -depth  review,  the  evaluation  group 
should  send  questionnaires  and/or  initiate  telephone  calls  to  the  identified  references  for  those 
efforts.  The  interviewing  and  reporting  of  results  are  usually  individual  efforts  conducted  by  each 
evaluation  group  member.  However,  it  is  sometimes  helpful  to  collect  information  as  a  group 
through  the  use  of  conference  calls. 


Howto  Conduct  Telephone  Interviews 


At  least  two  references  should  be  contacted  on  each  previous  contract  effort  selected  for  in  -depth 
review.  The  current  or  previous  contracting  officer,  program  manager,  and  contracting  officer’s 
representative,  whoever  has  the  most  relevant  experience  on  the  contract,  often  prove  to  be 
excellent  sources  of  information.  Additional  references  are  often  identified  during  the  interviews. 
Maximum  effectiveness  occurs  when  the  expertise  of  the  evaluation  group  interviewer  matches 
that  of  the  reference. 

Prior  to  initiating  a  telephone  interview,  a  group  member  should  gather  all  available  information 
on  a  specific  effort  and  draft  a  list  of  questions.  There  may  be  a  common  group  of  questions  for 
all  offerors  and/or  tailored  questions  for  each  offeror,  depending  upon  the  circumstances.  These 
questions  can  either  be  sent  as  questionnaires  to  each  reference  or  be  used  by  the  group 
member  during  the  telephone  interview. 

At  the  start  of  each  telephone  interview,  the  group  member  should  explain  the  purpose  of  the  call 
and  request  voluntary  assistance  from  the  reference.  The  interviewer  should  explain  that  he  or 
she  will  document  the  results  of  the  conversation  and  send  a  copy  of  the  memorandum  to  the 
reference  for  verification.  There  is  usually  no  need  to  divulge  the  solicitation  number,  program 
description,  or  other  identifying  information  to  the  reference.  If  you  do  so,  you  need  to  obtain  a 
nondisclosure  statement. 


28 


In  most  instances  the  reference  will  willingly  provide  the  information  requested.  In  those  rare 
cases  when  the  reference  is  reluctant  to  participate,  the  interviewer  should  assure  the  reference 
of  anonymity.  At  the  least,  the  reference  should  be  requested  to  provide  additional  references. 

It  is  important  to  pursue  and  document  the  underlying  facts  supporting  any  concluding  statements 
received  on  a  contractor.  The  evaluation  group  member  can  determine  neither  the  magnitude  of 
a  reported  problem  nor  its  possible  impact  on  the  current  risk  assessment  without  first 
understanding  the  details  surrounding  the  problem. 


Howto  Document  Telephone  Interviews 


Immediately  following  a  telephone  interview,  the  group  member  must  prepare  a  narrative 
summary  of  the  conversation  and  send  it  to  the  reference  for  verification.  E-mail  and 
datafax  transmissions  are  encouraged.  The  following  step  is  extremely  important. 

Extra  care  must  be  taken  to  ensure  accuracy,  clarity,  and  legibility  because  these 
summaries  often  represent  the  only  written  back-up  supporting  the  opinions  and 
conclusions  of  the  final  assessment  report. 

In  order  to  maintain  accurate  records  and  facilitate  verification,  the  telephone  record 
form  should  include  the  reference's  name,  full  mailing  and  electronic  addresses  and 
telephone  number,  the  date  and  time  of  the  call,  and  the  description  of  the  contract  effort 
discussed. 

The  evaluation  group  member  should  send  the  telephone  memorandum  to  the  reference,  stating 
explicitly  that  if  the  reference  does  not  object  to  its  content  within  the  time  specified,  it  will  be 
accepted  as  correct.  The  amount  of  time  allowed  for  a  response  depends  on  the  circumstances 
of  each  acquisition.  Note  that  the  reference  need  not  sign  a  nondisclosure  form  if  the  group 
member  withholds  the  identity  of  the  program  and  solicitation  number. 

If  a  reference  indicates  that  the  narrative  is  incorrect,  then  a  corrected  narrative  must  be 
sent  for  verification.  Experience  indicates  that  in  most  instances,  changes  are  minor.  If, 
however,  a  reference  expresses  opposition  to  a  record  and  satisfactory  corrections 
cannot  be  agreed  upon,  the  evaluation  group  should  not  rely  on  the  record. 
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Include  this  form  with  the  solicitation’s  instructions  to  offerors  to  simplify  the 
submission  and  evaluation  of  past  performance  information 


(To  be  completed  by  the  offeror ) 


1.  Contract  Number: 

2.  Contractor  (Name,  Address  and  Zip  Code): 

3.  Tyoe  of  Contract:  Negotiated  Sealed  Bid 

Fixed  Price  Cost  Reimbursement  Hybrid  (explain) 

4.  Complexity  of  Work:  Difficult  Routine 

5.  Description,  location  &  relevancy  of  work: 

6.  Contract  Dollar  Value: 

Status:  Active  Complete 

7.  Date  of  Award: 

Contract  Completion  Date  (includina  extensions): 

8.  Type  and  Extent  of  Subcontracting: 

9.  Name,  Address,  Tel.  No.  &  e-mail  of  the  Procuring  Contracting  Officer  and/or 
the  Contracting  Officer’s  Representative  (COR)  (and  other  references,  e.g. 

Administrative  Contracting  Officer,  if  applicable): 
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Typical  Questions  and  Ideas  for  Telephone 
Interviews  and  Questionnaires 


•  Confirm  the  following  data  from  the  offeror’s  proposal: 

Contract  number 
Contractor’s  name  and  address 
Type  of  contract 
Complexity  of  work 

Description  and  location  of  work  (e.g.,  types  of  tasks,  product,  service) 

Contract  dollar  value 
Date  of  award 

Contract  completion  date  (including  extensions) 

Type  and  Extent  of  Subcontracting 

•  Verify  any  past  performance  data  to  which  you  may  have  access 

•  If  the  award  amount  or  delivery  schedule  changed,  find  out  why. 

•  Ask  what  role  the  reference  played  (e.g.,  COR,  contract  specialist,  ACO,  etc.)  and  for 
how  long. 

•  If  a  problem  surfaced,  ask  what  the  Government  and  contractor  did  to  fix  it. 

•  Ask  for  a  description  of  the  types  of  personnel  (skill  and  expertise)  the  contr  actor  used 
and  the  overall  quality  of  the  contractor’s  team.  Did  the  company  appear  to  use  personnel 
with  the  appropriate  skills  and  expertise? 

•  Ask  how  the  contractor  performed  considering  technical  performance  or  quality  of  the  product 
or  service;  schedule;  cost  control  (if  applicable);  business  relations;  and  management. 

•  Ask  whether  the  contractor  was  cooperative  in  resolving  issues. 

•  Inquire  whether  there  were  any  particularly  significant  risks  involved  in  performance  of  the 
effort. 

•  Ask  if  the  company  appeared  to  apply  sufficient  resources  (personnel  and  facilities)  to  the 
effort. 

•  If  the  company  used  subcontractors,  ask:  What  was  the  relationship  between  the  prime  and 
subcontractors?  How  well  did  the  prime  manage  the  subcontractors?  Did  the  subcontractors 
perform  the  bulk  of  the  effort  or  just  add  depth  on  particular  technical  areas?  Why  were  the 
subcontractors  chosen  to  work  on  specific  technical  areas,  what  were  those  areas  and  why 
were  they  accomplished  by  the  subcontractors  rather  than  the  prime? 

•  If  a  problem  is  uncovered  that  the  reference  is  unfamiliar  with,  ask  for  another  individual  who 
might  have  the  information. 

•  Ask  if  this  firm  has  performed  other  past  efforts  with  the  reference’s  agency. 

•  Ask  about  the  company’s  strong  points  or  what  the  reference  liked  best. 

•  Ask  about  the  company’s  weak  points  or  what  the  reference  liked  least. 

•  Inquire  whether  the  reference  has  any  reservations  about  recommending  a  future  contract 
award  to  this  company. 

•  Inquire  whether  the  reference  knows  of  anyone  else  who  might  have  past  performance 
information  on  the  offeror. 


31 


Typical  Telephone  Interview  Record 

Solicitation  Number:  (for  reference  -  do  not  disclose  to  person  contacted) 
Contractor:  (Name  and  Address) 

Person  Contacted:  (Name,  Address,  Phone  #,  e-mail  address) 

Date  &  Time  of  Contact: 

Summary  of  Discussion: 


Interviewer’s  Signature 

Past  Performance  Group  Member 

Note:  When  interviewing,  you  may  want  to  use  an  introduction  similar  to  the  following:  This  is 
(name).  I’m  calling  in  reference  to  contractor  (name).  I’ll  be  asking  you  some  questions  that 
pertain  to  that  contractor’s  record  of  past  and  current  performance.  The  information  you  provide 
will  be  used  to  evaluate  the  award  of  federal  contracts.  Therefore  it  is  important  that  your 
information  be  as  factual  and  accurate  as  possible.  A  summary  of  this  discussion  will  be  sent  to 
you  for  your  records.  If  that  summary  is  inaccurate  or  incomplete  in  any  way,  please  contact  me 
immediately.  My  telephone  number/e-mail  address  is  (#/e-mail). 

*************************************** 


Typical  Telephone  Interview  Confirmation  (Electronic) 

Attached  is  a  summary  of  our  telephone  conversation  on  (date)  concerning  the  past  and  current 
performance  of  (name  of  contractor).  If  I  do  not  hear  from  you  by  (date),  I  will  assume  that  the 
summary  of  our  discussion  is  correct.  Please  contact  me  if  you  have  any  questions  or  comments. 
You  may  reach  me  at  telephone  (number)  or  e-mail  (address).  Thank  you  for  taking  the  time  to 
assist  in  this  effort. 


Reminders  for  Past  Performance  Evaluation  Group  Member: 

•  Discuss  currency  and  relevance  of  information. 

•  Read  summary  to  person  contacted. 

•  Send  confirmation  to  person  contacted. 

•  Withhold  the  identity  of  your  program  and  solicitation  number,  if  practicable, 
to  avoid  having  to  obtain  a  non-disclosure  statement  from  the  person 
contacted. 
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Appendix  H:  Automated  Past  Performance 
Information  Systems 

Army 

1 .  System  Nomenclature 

Past  Performance  Information  Management  System  (PPIMS) 

System  Description: 

V\feb-based  automated  information  management  system  for  supplies,  services  and  systems 

Dollar  Threshold 

Mandatory  thresholds  according  to  DoD  policy;  HCAs  may  establish  lower  thresholds 

Operational  Date: 

10/1/97 

Type  System: 

Web-based  using  NT/SQL  Server/DBMS 

Current  Users 

Army 

Applicable  Regulations 

AFARS 

Point  of  Contact: 

Functional  -  Susan  Erwin:  703-681-9292 
Technical  -  Terry  Thacker:  540-731-3459 

2.  System  Nomenclature: 

Architect-Engineer  Contract  Administration  Support  System  (ACASS) 

System  Description: 

ACASS  is  an  automated  database  of  information  on  architect-engineers  (A-E)  firms 
maintained  by  the  Portland  (Oregon)  District  of  the  U.S.  Army  Corps  of  Engineers. 

The  purpose  of  the  ACASS  is  threefold:  1)  measure  Past  Performance,  2)  has  Standard 
Form  254,  except  for  block  11,  and  3)  gives  summaries  of  DD  250  for  actions  over  $25,000. 

Dollar  Threshold: 

All  contract  actions  above  $25,000 

Operational  Date: 

ACASS  was  developed  in  1976. 

Type  System: 

Oracle-based  system  (mainframe)  but  there  is  also  read-only  access  on  the  Internet. 

Current  Users: 

DoD  and  the  Federal  Sector 

Applicable  Regulations: 

FAR  Part  36;  DFAR  Part  236 
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Point  of  Contact: 

Functional:  Donna  Smigel  (202)  761-0336 
Technical:  Kim  Morrow  (503)  808-4590 

Mail  requests  for  access  to  ACASS,  on  agency  letterhead,  along  with  your  funding  (Ml PR  or 
LOI)  to:  U.S.  Army  Corps  of  Engineers,  Portland  District,  CENWP-CT-I,  ACASS  Center,  P.O. 
Box  2946,  Portland,  OR  97208-2946 

3.  System  Nomenclature: 

Construction  Contractor  Appraisal  Support  System  (CCASS) 

System  Description: 

CCASS  is  an  automated  database  of  information  on  construction  contractors  maintained  by 
the  Portland  (Oregon)  District  of  the  U.S.  Army  Corps  of  Engineers. 

Dollar  Threshold: 

Above  $100,000  (they  got  a  waiver  to  the  $500,000  rule) 

Operational  Date: 

1985 

Type  System: 

Oracle-based  system  (mainframe)  but  there  is  also  read-only  access  on  the  internet. 

Current  Users: 

Army,  Navy 

Applicable  Regulations: 

FAR  Part  36;  DFAR  Part  236 

Point  of  Contact: 

Kim  Morrow  (503)  808-4590 

Naw 

4.  System  Nomenclature: 

Product  Data  Reporting  and  Evaluation  Program  (PDREP) 

System  Description: 

PDREP  is  an  automated  system  containing  quality,  delivery,  and  other  performance  data  on 
products/services  supplied  to  the  Navy.  Database  is  used  by  Red  Yellow  Green  (RYG) 
program  (a  subset  of  PDREP),  technical,  quality,  contracting  groups  and  other  DoD  Service 
programs. 

Dollar  Threshold:  none 
Operational  Date: 

1983 

Type  System: 

Oracle-based  client  server  system.  Internet  accessible.  A  World  Wide  Web  site  is  available 
at  www.nslctsmh.navsea.navy.mil. 


Current  Users: 

Navy,  Army,  Marine  Corps,  Coast  Guard,  DLA 
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Applicable  Regulations: 

FAR  Part  42,  15,  12  and  13,  SECNAVINST  4855.3 

Point  of  Contact: 

John  Deforge  603-431-9460x450 
Paul  Couture  603-431-9460x480 

5.  System  Nomenclature: 

Department  of  the  Navy  Contractor  Performance  Assessment  Reporting  System  (CPARS) 

System  Description: 

CPARS  is  an  automated  database  for  collection  of  contract  performance  information  in 
Systems,  Operations  Support,  Information  Technology,  and  Services  sectors.  The  Systems 
sector  contains  a  subset  for  ship  repair  and  overhaul. 


Dollar  Threshold: 

From  $500K  to  over  $5M,  depending  on  business  sector. 

Operational  Date: 

April  1998 

Type  System: 

Oracle-based  system  with  World  Wide  Web  accessibility  (www.nslcptsmh.navsea.navy.mil) 

Current  Users 

Navy  and  Marine  Corps 

Applicable  Regulations: 

FAR  Part  42,  15,  DON  CPARS  Guide,  February  2,  1998. 

Point  of  Contact: 

Wsndell  Smith  603-431-9460  x451 
Paul  Couture  603-431-9460  x480 

Air  Force 

6.  System  Nomenclature: 

Contractor  Performance  Assessment  Reporting  System  (CPARS) 

System  Description: 

Data  on  contractor  past  performance  for  all  qualifying  contracts. 

Dollar  Threshold: 

$5,000,000  and  above. 

Operational  Date: 

1986 

Type  System: 

System  data  is  available  on  the  Internet  at 
http://www.afmc.wpafb.af.mil/HQ-AFMC/PK/pkpa/cpars.htm 

Current  Users: 

Air  Force 
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Applicable  Regulations: 

AFMCI  64-107 

Points  of  Contact: 

Ms.  Lois  Todd  (937)  257-4657  or  DSN  787-4657 
Roger  Hanson  (937)  257-6057  or  DSN  787-6057 


Defense  Logistics  Aaencv 

7.  System  Nomenclature: 

Automated  Best  Value  System  (ABVS) 

System  Description: 

ABVS  is  a  DLA  Automated  application  system  which  collects  and  analyzes  existing  past 
performance  data  and  translates  it  into  a  numeric  score  which  can  be  used  as  a  tool  in 
making  a  comparative  assessment  of  performance  risk  and  price  among  offerors  for  best 
value  award  decisions. 

Dollar  Threshold: 

Information  is  collected  at  all  dollar  thresholds 

Operational  Date: 

1994 

Type  System: 

HP/Oracle-Based  Client  Server  system. 

Current  Users: 

Inventory  control  Points  in  DLA 

Applicable  Regulations: 

FAR  Part  15,  Defense  Logistics  Acquisition  Regulation  Part  15. 

Point  of  Contact: 

Melody  Reardon  703-767-1362 

DEFENSE  INFORMATION  SYSTEMS  AGENCY  (PISA) 

8.  System  Nomenclature: 

Contractor  Past  Performance  Evaluation  Toolkit 

System  Description: 

CPARS  is  an  automated  database  for  collection,  storage  and  retrieval  of  contract 
performance  information  in  Systems,  Operations  Support,  Information  Technology,  and 
Services  sectors.  The  Systems  sector  contains  a  subset  for  ship  repair  and  overhaul. 
CPARS  is  an  EA-21  (Electronic  Acquisition  for  the  21st  Century)  initiative  under  PEO-ARBS 
(The  Program  Executive  Officer  for  Acquisition  Related  Business  Systems). 

Dollar  Threshold: 

Mandatory  for  $1 M  and  above 


Operational  Date: 

October  96 
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Type  System: 

Web-based.  Client  hardware  -  any  x86  PC,  MAC,  Unix  workstation  capable  of  client 
software.  Client  software  -  Netscape  Navigator  2.02  or  higher;  Microsoft  Internet  Explorer  3.0 
or  higher 

Current  Users: 

DISA  contracts 

Applicable  Regulations: 

FAR  Parts  15  and  42;  USD  (A&T)  Nov  20,  1997  policy  memo 

Point  of  Contact: 

Mary  Jenkins  (BJ)  (703)  681 -1681 /DSN  761 
Nathan  Maenle  (703)  681-1673/DSN  761 
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CHAPTER  X 
WEAPONS 


A.  INTRODUCTION 
1.  Definition  and  Scope 

The  Weapons  technology  area  includes  efforts  devoted  to  armament  and  electronic  warfare 
technologies  for  all  new  and  upgraded  nonnuclear  weapon  systems.  The  Weapons  area  consists 
of  12  subareas  grouped  in  three  broad  categories,  illustrated  in  Figure  X-l.  The  efforts  in  these 
subareas  are  directed  toward  providing  demonstrated  technology  that  better  enables  the  war¬ 
fighter  to  incapacitate  or  destroy  enemy  personnel,  materiel,  and  infrastructure  and  to  provide 
defense  against  or  countermeasures  to  an  enemy’s  ability  to  wage  war. 

Conventional  weapons  (CW)  focus  on  munitions,  their  components  and  launching  systems, 
guns,  tactical  propulsion,  bombs,  rockets,  guided  missiles,  projectiles,  special  warfare  weapons, 
mortars,  mines,  countermine  systems,  torpedoes,  and  explosive  ordnance  disposal. 


Figure  X-1.  Planning  Structure:  Weapons  Technology  Area 


X-l 


DEFENSE  TECHNOLOGY  AREA  PLAN 


Directed-energy  weapons  technologies  are  those  that  relate  to  the  production  and  projec¬ 
tion  of  a  beam  of  intense  electromagnetic  (EM)  energy  or  atomic/subatomic  particles  that  are 
used  as  a  weapon.  Directed-energy  weapons  (DEWs)  and  devices  generate  energy  that  travels  at 
or  near  the  speed  of  light  from  a  beam  source  directly  to  the  target.  (The  single  particle  beam  ef¬ 
fort  in  this  category  has  been  completed  and  is  not  discussed  further.) 

Electronic  warfare  (EW)  is  responsible  for  developing  technology  that  provides  U.S.  mili¬ 
tary  forces  with  the  capability  to  survive  in  their  execution  of  all  operations/missions  by  maxi¬ 
mizing  their  unchallenged  operational  use  of  the  EM  spectrum— while  denying  the  same  from 
the  enemy  by  using  EM  means  to  detect  and  attack  enemy  sensor,  weapon,  and  command  infra¬ 
structure  systems. 

2.  Strategic  Goals 

The  overarching  strategic  goal  for  weapons  technology  investment  is  to  develop  and  tran¬ 
sition  superior  weapons  technology  that  will  provide  the  services  with  affordable  and  decisive 
military  capabilities  to  execute  future  missions.  The  specific  goals  in  CW  technologies  mainly 
focus  on  systems  to  destroy  enemy  personnel,  materiel,  and  infrastructure,  but  with  a  growing 
emphasis  on  incapacitation  through  nonlethal  technologies.  The  specific  goal  of  the  EW  and 
DEW  technology  efforts  is  to  control  and  exploit  the  EM  spectrum  for  maximum  effectiveness  of 
U.S.  military  operations. 

3.  Acquisition/Warfighting  Needs 

Weapons  technology  provides  the  decisive  military  capabilities  for  the  future.  It  responds 
to  the  services'  operational  needs  for  cost-effective  system  upgrades  and  next-generation  systems 
in  support  of  Joint  Warfighting  Capability  Objectives  (JWCOs)  in  the  Joint  Warfighting  Science 
and  Technology  Plan  (JWSTP).  The  Weapons  technology  activities  directly  support  JWCOs  of 
Precision  Force,  Joint  Theater  Missile  Defense,  Military  Operations  in  Urbanized  Terrain,  Elec¬ 
tronic  Warfare,  Information  Superiority,  and  Force  Projection/Dominant  Maneuver,  and  contrib¬ 
ute  support  to  Combat  Identification.  In  addition,  the  Weapons  technology  program  directly 
responds  to  congressional  mandates  (e.g.,  the  live-fire  test  provisions  of  the  National  Defense 
Authorization  Act  (1987),  Chapter  139,  Section  2366  of  Title  10,  United  States  Code).  Specific 
objectives  of  weapons  technology  programs  address: 

•  The  need  for  affordable  all-weather,  day/night  precision  strike  against  projected 
mobile  and  fixed  targets. 

•  Gun  systems  with  overmatching  lethality  to  support  the  development  of  advanced, 
lighter  weight  air  and  land  combat  vehicles  and  tanks,  ship  and  vehicle  self-defense 
systems,  and  lightweight  high-performance  gun  systems  for  artillery  applications  and 
naval  surface  fire  support  missions. 

•  The  capability  to  detect,  identify,  and  jam  conventional  and  advanced  imaging  RF 
weapon  system  sensors  and  advanced  imaging/pseudo-imaging  infrared  (IR)  missile 
seekers. 

•  Projecting  lethal  force  precisely  against  an  enemy  with  minimal  friendly  casualties 
and  collateral  damage. 


X-2 


Weapons 


•  Development  of  adaptive  technologies  for  advanced  radar  warning  and  electronic 
support  receivers,  processors,  and  modulation  techniques  that  can  respond  or  recon¬ 
figure  to  a  changing  RF  environment. 

•  Effective  joint  countermine  capabilities  to  ensure  control  of  the  sea  for  force  move¬ 
ment,  supply,  and  offensive  strike  operations  as  well  as  the  ability  to  conduct 
amphibious  and  ground  force  operational  maneuvers  against  hostile  defensive  forces 
employing  sea  and  land  mines. 

•  All-weather  defense  against  low- observable  (LO)  cruise  missiles,  aircraft,  and  ballis¬ 
tic  missiles. 

•  Disruption  or  destruction  of  missiles  and  projectiles  in  various  phases  of  flight. 

•  The  denial,  degradation,  deception,  disruption,  or  destruction  of  enemy  command, 
control,  information,  and  navigation  functions/systems. 

•  Control  of  space. 

•  Suppression  of  enemy  air  defenses. 

•  Undersea  superiority  through  highly  lethal  underwater  attack  and  defense  capabilities 
against  submarine  and  surface  ship  platforms,  at  long  range  and  in  shallow  water, 
with  weapons,  counterweapons,  and  countermeasures.  To  attain  undersea  superiority, 
these  weapons  and  counterweapons  will  have  increased  speed,  reduced  weight,  and 
lower  acoustic  signatures  and  will  be  capable  of  attacking  the  new  threat  submarine 
and  surface  ship  platforms.  These  threat  platforms  will  be  quieter  with  lower  acoustic 
signatures  and  have  longer  endurance  and  higher  speed  capabilities. 

•  Real-time  integration  of  “on-platform”  sensor  information  with  off-platform  theater 
and  battlespace  information  to  yield  situation  assessment,  threat  geolocation,  and 
decision  aids  to  combat  identification,  targeting,  and  damage  assessment  objectives. 

•  The  use  of  nonlethal  technologies  for  a  variety  of  missions. 

•  Target  planning  and  engagement  tools. 

Weapons  technologies  have  transition  potential  to  a  wide  variety  of  weapon  systems  and 
platforms;  Table  X-l  illustrates  some  of  these  opportunities. 
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Table  X-1.  Weapons  Technology  Transition  Opportunities 


Subarea 

s  • '  purrent  Baseline  . 

!!!§!§§  5  Years 

10  Years^v^fc:!: 

1$  Years  - 

CONVENTIONAL  WEAPONS  SUBAREAS  "  WMf: 

COUNTERMINE/MINES 

•  Land  Mine 
Detection 

AN/PSS-12,  IVMMD 

GSTAMIDS,  HSTAMIDS 

ASTAMIDS 

Mine  Hunter  Killer, 

AMDS,  LAMD 

*  Land  Mine 
Clearance 

MICLIC 

SASMB 

•  Countermine 
Surveillance 

Radiant  Clear 

NAVOCEANO  WSC,  ONI 
(SABRE),  CINCJIC 

NAVOCEANO  WSC,  ONI 
(SABRE),  CINCJIC 

•  Naval  Mine 
Reconnaissance 
&  Hunting 

SQQ-32/ASQ-14,  RMS  V- 
2  (Prototype  Capability), 
Magic  Lantern  Deployment 
Contingency,  Marine 
Mammal  Systems,  PQS-2 
Hand-Held  Diver  Sonar 

AQS-20/X,  ALMDS,  RMS 
V4,  NMRS,  LMRS, 

COBRA 

RMS,  AQS-X,  ALMDS 

Autonomous 

Reconnaissance/Mine 

Hunting 

*  Naval  Mine 
Neutralization  & 
Breaching 

SLQ-48,  EOD 

RAMICS,  DET  (SABRE), 
AMNS 

RAMICS,  DET  (SABRE), 
Obstacle  Breaching 

System 

Autonomous  Robotic 

MCM  Systems  for  VSW 
Through  the  CLZ 

•  Naval 

Minesweeping 

MK104,  MK105,  SPU-1, 
MK103,  AN/37U 

SWIMS 

1  SWIMS 

•  Sea  Mines 

Quickstrike  Bottom  Mines, 
SLMM,  CAPTOR  ASW 

Mine 

LSM,  ISLMM 

LSM 

Armed  Surveillance 
Network 

•  Land  Mines 

Explode-in-Place  Land 

Mines 

WAM 

IMF/Area  Denial 

GUIDANCE  AND 
CONTROL 

SFW 

JASSM 

Miniaturized  Munition 
Concept 

AIM-9 

AIM-9X—IIR  seeker 

Air  Superiority  Missile 

AMRAAM 

LADAR 

LOCAAS 

TOW 

JDAM 

FMTI— HR  Seeker,  FOG 
IMU 

FOTT 

Hydra  70 

LCPK — Strapdown  Laser 
Seeker,  Scatterrider 
Guidance 

Guided  2.75”  Rocket 

MLRS  Free  Rocket 

GMLRS — GPS/IMU 

Guided  Extended-Range 
MLRS 

Stinger 

Small-Diameter,  Antiair 
Seeker 

Stinger  Blk  II 

GUNS 

Ml  6  Rifle,  Ml  6/M203 
Systems,  M2&MK19 
Machineguns,  M24& 

M40A1  Sniper  Rifles,  M9 
Handgun 

OICW 

OCSW 

OPW/OSW 

BFVS,  AAAV&LAV 
Armament 

FSCS  Armament 

BFVS  &  LAV  Armaments 
Upgrades,  FIV 

Armaments 

AAAV  Upgrades 

Apache  Armament, 

AC-130  Gun  Ship,  F-16 
Armament 

AC-130  Gun  Ship 
Upgrades 

Comanche  Armament, 

JSF  Armament 

Paladin  30-km  Range  and 
Rate-of-Fire  120-mm 

Mortar  Range 

120-mm  Mortar  Range 
and  Effectiveness 
Improvement  with  PGMM 

Crusader  40-km  Range 
and  Extended  Rate  of  Fire 

Extended  50-km  Range 
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Table  X-1.  Weapons  Technology  Transition  Opportunities  (cont’d) 


Subarea 

;  Current  Baseline  f||§| 

S  Years 

.  #0  Years 

.1 1$  Years  ;'J1  | 

CONVENTIONAL  WEAPONS  SUBAREAS  (cont’d) 

GUNS  (cont’d) 

Abrams  Gun/Ammo 

Abrams  Ammo  Upgrades, 
M256  Gun  with  ETC 

XM291  or  L55  with  ETC, 
Abrams  Advanced  KE 
Cartridge 

FCS  Armament 

M16A2  Rifle,  M203 

Grenade  Launcher, 
12-Gauge  Shotgun 

OOTW  Static  HPM/DE 
Devices,  Blunt-lmpact 
Munitions,  EM  Pulse 
Vehicle  Stopper 

OOTW  Mobile  DE 

Devices 

OOTW  DE  Devices  for 
Purposes  Other  Than 
Delay/Denial 

MISSILES 

EFOGM 

MAT 

MAT-D 

Future  Precision  Strike 
Weapon 

Hydra  70 

LCPK 

Guided  2.75”  Rocket 

TOW/Longbow/Atlas 

FMTI 

FOTT 

LOSAT 

CKEM 

LOSAT  P3I 

Future  Combat  Weapon 

Tomahawk 

Fast  Hawk  (Low-Cost 
Missile) 

Future  Precision  Strike 
Weapon 

Maverick 

JASSM 

Miniaturized  Munition 
Concept 

SLAM,  Harpoon 

Slamer 

Survivable  Airframe 

HARM 

Adv  SEAD 

AMRAAM/AIM-9 

AMRAAM/AIM-9X 

ASMT 

•  Propulsion 

MLRS/ATACMS 

DRE 

Air-Breathing  Propulsion 

AMRAAM/AIM-9 

AMRAAM/AIM-9X 

Air-Breathing  Propulsion 

BAT 

Powered  LOCAAS 

TOW 

FMTI  Prop 

FOTT  Smart  Propulsion 

•  Launchers/ 
Airframe 

MLRS  M270,  VLS 

HIMARS,  Concentric 
Canister  Launcher 

M270  Lightweight 

Launcher 

Arsenal  Ship 

ORDNANCE 

BLU-1 09/BLU-1 1 3 

ICBM  with  Kinetic 
Penetrator 

ICBM  with  Explosive- 
Loaded  Penetrator 

Multiple  Penetrators  in  an 
ICBM 

•  Missiles 

Patriot,  AMRAAM 

Patriot  Upgrade  PROTEC, 
Adaptable  Warhead 

Programmable  Integrated 
Ordnance  Suite, 

AMRAAM  P3I  Antimateriel 
Submunition  Warhead 

Dual-Range  Missile 
Guidance  Integrated 

Fuzing 

•  Antiarmor 

TOW/Longbow/Javelin 

FMTI  Warhead 

FOTT  Warhead 

SADARM 

SADARM  PI  Enhanced 
Lethal  Mechanism 

SADARM  Bloc  II  Lethality 
Against  Expanded  Target 
Set 

•  Hard-Target 
Penetration 

BLU-1 09,  BLU-1 13,  GBU- 
24,  GBU-27, 

AGM-130 

Hard-Target  Smart  Fuze, 
Adv  Unitary  Penetrator 

Miniature  Munition,  Conv 
Penetrator  for  ICBMs, 
JASSM  1,000-lb 

Penetrator 

Multievent  Fuze,  Boosted 
Penetrator 

•  Bombs 

MK83,  MK84 

Enhanced  MK83 

Enhanced  1 ,000-lb  GP 
Bomb 

Multipurpose  Bomb 

Joint  Programmable  Fuze 

Explosive  JDAM 

JASSM 

Antijam  Proximity  Fuze 

UNDERSEA  WEAPONS 

Bulk  and  Shaped-Charge 
Warhead: 

•  MK50 

•  MK48 

•  ADCAP 

Enhanced  Bubble  Energy: 

•  MK48 

•  ADCAP 

EM  Fuse: 

•  MK54 

Hybrid  MEMS  S&A: 

*  All  Undersea 

Weapons 

2X  Warhead 

Performance  over  SOA: 

•  ADCAP 
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Table  X-1.  Weapons  Technology  Transition  Opportunities  (cont’d) 


llll'-  Su|||fea 

Currej|t:6aseliiie 

4s;  Years 

10  Years 

;;:g|§-yeafs: 

|  ■  QON\^ENTfONAL  WEAPONS  SUBAREAS  (corrt'd) 

UNDERSEA 

WEAPONS  (cont’d) 

Torpedo  Planar  Acoustic 
Array 

Broadband  Sonar: 

•  MK50 

•  ADCAP 

Conformal  Hull  Array: 

•  MK54  UUV 

Bidynamic,  Broadband 
Signal  Processing: 

•  MK54 

•  ADCAP 

•  MK50 

Noise  CMs: 

•  ADC-MK2 

•  ADC-MK3 

Automatic  Torpedo,  Attack 
Tracker: 

•  TRAFS 

Antitorpedo 
•  MK54 

ATT  Threat  Salvo 

Capability: 

•  MK54/ATT 

Smart  Adaptive  CMs 
•  ADC-MK3 

WEAPONS 

LETHALITY/ 

VULNERABILITY 

System  Enhancements: 

•  Crusader  Concept 
Trades,  Bradley  A3 
LFT&E,  Abrams 

M1A2  FY2000 

System  Enhancements: 

•  Crusader  LFT&E, 
Comanche  LFT&E, 

BAT  P3I,  ETC 
Armaments 

System  Enhancements: 

•  APS/CAPS,  FCS/ 

FSCS  Concept 

Trades,  AHM 

System  Enhancements: 

•  EM  Armaments, 
FCS/FSCS,  Army 

After  Next 

Technologies 

•  BLU-109,  BLU-113, 
BLU-115  (AUP), 
AGM-130 

•  JASSM.  SSB, 

LOCASS,  JDAM 

•  ADW,  Mass-Focused 
Warhead,  ICBM  KEW 
Penetrator,  Big-BLU 

•  Advanced  Hard- 
Target  Penetrator, 
Hypersonic 

Penetrator, 

Advanced  Non- 
lethal  Warhead, 
Miniature  Muni¬ 
tions  for  Urban 
Applications 

|:||  ’  W DfRECTED-ENERGY  WEAPONS  SUBAREAS  ^ 

LASERS 

Chemical  Laser  and  Beam 
Control 

GBL  Beam  Control  Demo, 
ABL  Demo,  SBL  Ground 
Demo,  IRCM  Laser  Demo 

Operational  GBLASAT, 

Operational  ABL/SBL 

Demo 

Operational  SBL 
Constellation 

Solid-State  Laser 

Multi-kW  Laser  Array 

Conformal  Laser  Array 
Demo 

FotoFighter  Laser  Demo 

Free  Electron  Laser 

1-kWDemo 

HIGH-POWER 

MICROWAVE 

Wideband  and  Narrowband 
HPM 

HPM  IWACTD, 

Explosively  Powered 

Device  Demo 

C^/V/IW  Airborne  Demo, 
Active  Denial  System, 

SEAD  Demo,  Platform 
Self-Protect  Demo 

Operational  cVv/IW 
System,  Operational 

SEAD  System, 

Operational  Platform 
Self-Protect 

ELECTRONIC  WARFARE  SUBAREAS  ‘ 

THREAT  WARNING 

All  Operational 

ALR-XX  Improvements 

JSF 

•  RF 

ALR-XX 

SLQ-32 

AIEWS 

SEI  Test  Units 

P3,  CID 

ALR-XX  Improvements 

Weapon-Embedded  SEI, 
JSF 

•  Situation 
Assessment 

JMCIS,  CEC 

IEWCS,  SIRFC,  SOF 
Platforms 

Tactical  Platforms  (F— 15/ 
-16/-18/-22),  Strategic 
Platforms  (B-1B, 

JSTARS,  AWACS), 
Apache/  Commanche 

JSF,  CEC  Upgrades 

•  EO/IR  Warning 

AVR-2,  AAR-44, 

AAR-47,  AAR-54 

Common  MWS,  F-22 
LBRM  Warning  System 

2-Color  Staring  Array, 

LBRM  Warning  System 

JSF-IR-Distributed 

Aperture  Warning  System 

SELF-PROTECTION 

All  Operational 

On-Board  ECM  Upgrade 
ATD 

IDECM,  SIRFC,  B-1B 
DSUP,  ALQ-YY 
Improvements 

JSF,  SIRFC 

Improvements 

•  RF 

ALQ-YY 

SLQ-32 

Advanced  ECM 

Transmitter  ATD 

AIEWS 

Integr  A1EWS/DEW 

Laser  Weapon 
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Table  X-1.  Weapons  Technology  Transition  Opportunities  (cont’d) 


Subarea 

S  Years 

10  Years 

15  Years 

It;'  ELECTRONIC  WARFARE  SUBAREAS  (com) 

SELF-PROTECTION 

(cont’d) 

POET,  Gen-X  &  Chaff 

Nulka,  SRBOC 

ALE-50,  ALE-47 

Eager  ATD 

TMET  Decoy 

*  EO/IRCM 

ATIRCM 

SOF  DIRCM,  SIIRCM 

Large  Tactical  Aircraft, 
Laser  IRCM 

SIIRCM,  Improved  LGW 
CM 

Large  Tactical  Aircraft, 
Laser  EO/IRCM 

ASTE  Tier  I,  MJU-27A/B 

ASTE  Tier  II,  BOL  1 R, 
MJU-27  Upgrade 

l2R  CM,  Flares/ 

Multispectral  CM, 
Cooperative  IRCM 

Smart  Expendables  from 
Aircraft 

•  Giant 

MK186  (Torch),  MK245 
(Giant) 

EX-252  (Multicloud) 

Advanced  Multicloud 

Smart  Expendables  from 
Ships 

MISSION  SUPPORT 

Classified  Platforms 
(AF  Only) 

Classified  Platforms  (AF 
Only) 

Classified  Platforms  (AF 
Only) 

•  cW 

TSQ-138,  TLQ-17A,  TLQ- 

IEWCS,  GBCS-L 

ACS  +  Orion 

C4IEW,  Multirole  System 

33 

EH-1 A 

Advanced  Quick  Fixband, 
Orion 

EA-6B  Foltow-on 

! 

USQ-113 

EA-6B  UE 

ALQ-99  Improvement, 

ICAP  III 

USQ-113  Upgrade, 

EA-6B  (UEU) 

•  RF 

EA-6B 

ALQ-99  Improvement, 

ICAP  III 

Tactical  Jamming  Pod 

Tactical  Jamming  UAV 

B.  DEFENSE  TECHNOLOGY  OBJECTIVES 

Conventional  Weapons 


Countermine/Mines 


WE.45 

G.01 

G.06 

G.09 

G.ll 

G.12 

G.13 

G.14 

G.15 


Sea  Mines 

Mine  Hunter/Killer  ATD 

Rapid  Sea  Mine  Neutralization  (Rapid  Airborne  Mine  Clearance  System  ATD) 
Advanced  Mine  Reconnaissance/Minehunting  Sensors 
Advanced  Mine  Detection  Sensors 

Lightweight  Airborne  Multispectral  Countermine  Detection  System 
Electro-Optic  Mine  Identification 

Automatic/Aided  Technology  for  Detection  of  Unexploded  Ordnance  Clearance 
Very  Shallow  Water  (VSW)  Reconnaissance  Clearance 


Guidance  and  Control 


WE.  13  Counteractive  Protection  Systems 
WE.21  Fiber  Optic,  Gyro-Based  Navigation  Systems 
WE.  5 1  Small  Diameter  Antiair  Infrared  Seeker 
WE.52  Best  Buy  ATD 

WE.58  Microelectromechanical  Sensor  Inertial  Navigation  System 
WE.61  Modernized  Hellfire  Guidance  and  Control/Seeker  Technology  Effort 
WE. 62  High-Quantity  Antimateriel  Submunition  Program 
WE. 63  Direct-Attack  Munition  Affordable  Seeker  ATD 
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B .  1 9  Cruise  Missile  Real-Time  Retargeting 

B.22  Hammerhead  ATD 

B.27  Point-Hit  AT ACMS/MLRS 

Guns 

WE.  1 8  Direct  Fire  Lethality  ATD 
WE.33  ETC  Armaments  for  Direct  Fire 
WE.34  Objective  Crew-Served  Weapon  ATD 
WE. 56  Electromagnetic  Armaments  for  Direct  Fire 
M.  14  Artillery-Launched  Observer  Round  ATD 
E.03  Objective  Individual  Combat  Weapon  ATD 
E.04  Joint  Nonlethal  Weapons 

M.06  Precision-Guided  Mortar  Munition  ATD 


Missiles 


WE.35 

WE.39 

WE.50 

M.13 

B.15 

B.16 

B.18 

B.21 

D.08 

M.04 

M.08 

M.09 


Air  Superiority  Missile  Technology 
Tactical  Missile  Propulsion 
Compact  Kinetic  Energy  Missile  Technology 
Hypersonic  Weapons  TD 

Powered  Low-Cost  Autonomous  Attack  System  Program 
Concentric  Canister  Launcher  ATD 
Low-Cost  Precision  Kill  ATD 

Miniaturized  Munition  Technology  Guided  Flight  Tests 
Atmospheric  Interceptor  Technology 
Line-of-Sight  Antitank  System  ACTD 
Enhanced  Fiber-Optic  Guided  Missile  ATD 
High-Mobility  Artillery  Rocket  System 


Ordnance 


WE. 54  Reactive  Material  Warhead  ATD 

B.24  Programmable  Integrated  Ordnance  Suite  ATD 

J.03  Counterproliferation  I  ACTD 

J.04  Counterproliferation  II  ACTD 

M.  13  Hypersonic  Weapons  TD 

L.05  Diagnostic  Analysis  of  Improvised  Explosive  Devices 


Undersea  Weapons 

WE.29  Antitorpedo  Torpedo  ATD 

WE.32  Broadband  Torpedo  Sonar  Demonstration 

WE.55  Reduced-Size  Torpedo  Subsystem  Demonstration 


Weapons/L/F 

WE. 57  Lethality/Vulnerability  Models  for  High-Value  Fixed  Targets 
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Directed-Energy  Weapons 


Lasers 

WE.  10  Integrated  Beam  Control  for  Ground-Based  Laser  Antisatellite  System 

WE.41  Multimission  Space-Based  Laser 

WE.42  Laser  Aircraft  Self-Protect  Missile  Countermeasures 

WE.43  Advanced  Multiband  IRCM  Laser  Source  Solution  Technology 

D.  10  Airborne  Laser  Technology  for  Theater  Missile  Defense 

High-Power  Microwave 

WE.  22  High-Power  Microwave  C2W/IW  Technology 
WE. 60  Explosively  Driven,  High-Power  Microwave  Suppression  of  Enemy 
Air  Defenses 

H.  1 1  High-Power  Microwave  ACTD 

Electronic  Warfare 

Threat  Warning 

WE.48  Missile  Warning  Sensor  Technology 

H.07  Enhanced  Situation  Awareness  Demonstrations 

H.10  Precision  EW  Situation  Awareness,  Targeting,  and  SEAD  Demonstrations 
Self-Protection 

WE.40  Infrared  Decoy  Technology 
WE.46  Coherent  RF  Countermeasures  Technology 
WE.47  Imaging  Infrared  Seeker  Countermeasures  Technology 
WE.  64  Network-Centric  Electronic  Warfare  Technology 
H.02  Multispectral  Countermeasures  ATD 
H.05  Large  Aircraft  Infrared  Countermeasures  ATD 
H.08  Onboard  Electronic  Countermeasures  Upgrade  ATD 
H.  12  Modular  Directed  Infrared  Countermeasures 

Mission  Support 

WE.23  Modern  Network  Command  and  Control  Warfare  Technology 
H.04  Miniature  Air-Launched  Decoy  Program  ACTD 

H.10  Precision  EW  Situation  Awareness,  Targeting,  and  SEAD  Demostrations 

C.  TECHNOLOGY  DESCRIPTIONS 
1.  Countermine/Mines 

a.  Warfighting  Needs 

DoD  requires  mine  and  countermine  systems  to  directly  support  U.S.  armed  forces’  full- 
spectrum  dominance.  This  requires  technology  solutions  that  support  the  capability  for  assured, 
rapid  surveillance,  reconnaissance,  detection,  and  neutralization  of  mines  to  enable  forced  entry 
by  expeditionary  forces.  The  capability  includes  control  of  the  sea  for  force  movement,  supply, 
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and  offensive  strike  operations  as  well  as  the  ability  to  conduct  amphibious  and  ground  force  op¬ 
erational  maneuvers  against  hostile  defensive  forces  employing  mines.  For  naval  forces,  this  re¬ 
quires  new  “organic”  mine  countermeasure  (CM)  capabilities.  Battlegroups  must  have  the  or¬ 
ganic  capability  to  rapidly  counter  littoral  mine  threats  without  the  delay  associated  with  de¬ 
ployment  transits  of  dedicated  forces.  A  significant  countermine  capability  ensures  that  the  req¬ 
uisite  tempo  (in-stride),  survivability,  and  control  of  maneuvering  forces  are  achieved. 

Evolving  technologies  for  offensive  mining  address  the  requirements  to  detect  and  track  a 
broad  spectrum  of  threats,  remote  control  of  and  communications  with  mines,  and  sensor  data 
fusion  to  support  the  evolution  of  combined  surveillance  and  engagement  systems. 

b.  Overview 

The  focus  of  technology  efforts  to  achieve  warfighting  needs  includes  sensors,  signal  proc¬ 
essing  techniques,  data  fusion,  and  autonomous  robotics  systems. 

(1)  Goals  and  Timeframes.  The  goals  of  the  countermine/mines  subarea  are  listed  in 
Table  X-2. 

(2)  Major  Technical  Challenges.  Countermine.  Significant  technological  challenges  exist 
in  countermine  surveillance,  reconnaissance,  and  detection.  The  variety  of  mine  designs  (shapes, 
sizes,  materials)  and  operating  environments  (sea,  surf,  beach,  land)  precludes  a  single  design 
solution  to  the  detection  problem.  Differentiation  of  land,  beach  zone,  and  bottom  sea  mines 
from  clutter  in  various  soil,  foliage,  and  terrain  types  is  difficult.  In  both  maritime  and  land  envi¬ 
ronments,  buried  nonmetallic  mines  are  virtually  undetectable.  Optical,  magnetic,  and  acoustic 
sensors  have  limited  effectiveness  in  the  high  ambient  noise  of  the  surf  zone.  Improved  small, 
low-power  sensors  for  organic  systems,  advanced  signal  processing,  multisensor  data  fusion, 
automatic  target  recognition  (ATR),  and  high  search  rates  for  in-stride  operation  are  some  of  the 
technologies  addressing  surveillance,  reconnaissance,  and  detection  challenges. 

Countermine  breaching  and  neutralization  are  currently  slow.  The  rate  of  these  operations 
must  be  increased.  The  reliable  neutralization  of  mines  presents  several  unique  challenges. 
Improved  targeting  systems  and  thorough  ballistics/hydro-ballistics  developments  may  allow 
directed  fire  to  be  used  effectively  to  neutralize  near-surface  naval  mines  and  beach  obstacles.  A 
technology  breakthrough  is  required  to  solve  the  problem  of  sweeping  pressure-influence  mines. 
The  problems  of  surf  and  beach  zone  breaching  are  compounded  by  the  fact  that  mines  and 
obstacles  are  often  deployed  together,  and  the  countermine  effectiveness  of  explosive  line 
charges  and  arrays  is  significantly  degraded  when  obstacles  increase  the  standoff  between  the 
neutralization  charge  and  the  mine.  Near-term  solutions  emphasize  brute  force  approaches  for 
the  rapid  breaching  or  neutralization  of  mines  and  obstacles.  For  in-stride  breaching  operations, 
improved  fire  control  systems  have  been  developed  to  permit  the  firing  of  breaching  charges 
from  inbound  amphibious  landing  craft  through  the  breaking  surf.  Improved  breaching  charges 
are  being  developed  to  provide  a  high  kill  probability  against  mines  buried  by  surf,  wind,  and 
tidal  action  on  the  beach  and  on  land.  New  standoff  mines  present  a  technological  challenge  to 
land  warfare.  Systems  must  be  developed  for  in-stride  clearance  of  these  mines  from  the 
perimeter  of  the  intended  route.  Development  of  standoff  neutralization  technologies  using 
kinetic  energy,  focused  shockwaves,  or  other  directed-energy  applications  offers  approaches  to 
solving  neutralization  challenges. 
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Table  X-2.  Countermine/Mines  Subarea  Goals  and  Timeframes 


Countermine 
surveillance, 
reconnaissance,  and 
detection 


Countermine  breaching 
and  neutralization 


Exploit  mapping,  surveillance, 
and  intel  capability  products 
for  the  intermittent  surveil¬ 
lance  of  hostile  mining 
activities. 

Demonstrate  underwater 
sensing  and  processing 
technologies  for  organic 
detection  and  classification  of 
volume  and  proud  bottom 
mines  in  deep,  shallow,  and 
very  shallow  water.  (G.09) 

Demonstrate  the  detection 
and  classification  of  buried 
mines  using  fused  super¬ 
conducting  gradiometer/SAS 
data  (G.09). 

Develop  and  demonstrate  EO 
undersea  sensor  tech¬ 
nologies  to  rapidly  identify 
volume,  bottom,  and  partially 
buried  sea  mines  at  extended 
ranges  in  highly  turbid 
environments.  (G.13) 

Continued  development  of 
multiple  technologies  including 
data  fusion  and  ATR  to 
enhance  detection  capability. 

Explore  passive  IR  with  active 
laser,  downlooking  ground- 
penetrating  radar,  and  SAR 
technologies  for  improved 
capability  to  detect  mines. 


integrate  ground-based 
detection  with  standoff 
neutralization  technology. 


Demonstrate  in-stride 
targeting  and  neutralization  of 
near-surface  sea  mines  using 
helo-fired,  high-velocity 
munitions.  (G.06) 


Improved  MIW  surveillance 
capabilities. 


Demonstrate  capability  of 
cooperating  UUVs  to 
perform  wide-area  and  lane 
reconnaissance  in  VSW  and 
SZ  environments.  (G.15) 


Demonstrate  hyperspectral/ 
multispectral  technologies  for 
detection  of  land  mines. 
(G.12) 


Demonstrate  an  explosive/ 
kinetic  neutralization  system 
in  a  ground  vehicle. 


Demonstrate  RF  technology 
to  detect  electronically  fuzed 
mines  from  standoff 
distances. 

Develop  a  chemical  non¬ 
explosive  means  to 
neutralize  mines. 

Demonstrate  enhanced 
explosives  capability. 


Continuous,  fused  all-source 
l&W  of  enemy  mining  activity 
including  mine  stockpiles 
and  capabilities. 

Autonomous  multiplatform 
clandestine  reconnaissance/ 
kill  capability  (land  and  sea). 


Demonstrate  forward-looking 
radar;  evaluate  potential 
enhancements  for  standoff 
distance  and  weather 
capability. 


Demonstrate  acoustic  and 
seismic  performance 
enhancements  to  ground- 
based  detection  systems. 


Demonstrate  laser  DE  for 
mine  neutralization.  (Will  be 
evaluated  for  inclusion  in  an 
electron-beam  neutralization 
system  in  FY08.) 
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Table  X-2.  Countermine/Mines  Subarea  Goals  and  Timeframes  (cont’d) 


Short  Term 

Yearsi 

— iMSiHia 
SSI  3$  /  IS S 

1  -iiaaMi 
iliKiRIliH 

1 

Countermine  breaching 
and  neutralization 
(cont’d) 

Demonstrate  reliable 
clearance  of  BZ  obstacles 
using  GPS-guided 
hyperveiocity  kinetic 
penetrators  (Hydra  7). 

Demonstrate  capability  of 
cooperating  UUVs  to 
conduct  lane  clearance 
(reacquisition,  targeting, 
remote  command 
detonation)  in  VSW  and  SZ 
environments.  (G.15) 

Demonstrate  focused 
pressure  shock-wave 
technology  for  in-stride 
neutralizing  sea  mines 
(DARPA). 

in-stride  clearance  of  sea 
mines  in  all  water  depths 

Countermine  battlespace 
management 

Continue  Joint  Countermine 
integration  umbrella  for  a 
C4ISR  architecture,  com¬ 
mon  operational  picture, 
and  JCM  operational 
simulation. 

Demonstrate  enhanced 
protection  of  soft-skinned 
vehicles  from  blast  and 
fragment  effects  of  AT  and 

AP  mines. 

Improve  individual  protection 
materials. 

Develop  means  to  digitally 
characterize  mined  areas. 

Demonstrate  the  reduction  of 
secondary  magnetic  field 
reduction  on  MCM  ships. 

Demonstrate  blast  deflection/ 
energy  absorption  enhance¬ 
ments  for  personnel  and 
vehicles. 

Continue  vehicle  design 
analysis  to  enhance  mine 
blast  protection  for  soft- 
skinned  vehicles. 

Humanitarian  demining 

Build  on  congressional 

Special  Interest  Program  to 
demonstrate  COTS 
equipment  for  mine  detection 
and  clearance. 

Develop  training  initiatives 
that  address  multiple 
languages,  detection  of 
mines  from  aerial  and 
ground  platforms,  low-cost 
neutralization,  protective 
systems  for  personnel,  and 
clearance  verification 
technologies. 

Long-term  thrusts  will  be 
derived  from  the  counter¬ 
mine  program,  the  UXO 
clearance  program,  the 
EOD/LIC  program,  and 
special  operations 
technology  developments. 

Mining 

Demonstrate  detection  and 
localization  of  surface  and 
submerged  targets  by 
distributed  passive  acoustic 
and  nonacoustic  sensor 
arrays.  (WE.45) 

Conduct  integrated 
demonstration  of  critical 

LSM  technologies  (RECO, 
target  detection,  encap¬ 
sulated  torpedo  launch  and 
control).  (WE.45) 

Demonstrate  feasibility  of  an 
intelligent,  intercommuni¬ 
cation  sea  minefield  network. 
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Countermine  battlespace  management  offers  unique  technical  challenges.  To  be  effective, 
a  joint  force  commander  requires  a  fused  all-source  picture  of  the  battlespace.  This  fused  intelli¬ 
gence  picture  must  include  mine  warfare.  Currently,  for  both  land  and  amphibious  operations, 
the  electronic  dissemination  of  information  regarding  suspected  minefields,  actual  mine  loca¬ 
tions,  and  cleared  routes  or  areas  is  often  inaccurate  and  unreliable.  Mine  warfare  environmental 
sampling,  databases,  and  modeling  efforts  are  needed  to  support  the  development  of  sensors  and 
systems  and  to  provide  real-time  tactical  decision  aids  (TDAs)  in  the  field.  Reduction  in  the  mine 
damage  vulnerability  of  land  vehicles  and  watercraft  is  a  critical  technical  challenge  involving 
magnetic  signature  reduction,  blast  deflection/absorption,  and  other  mitigation  technologies. 

Mining.  Major  technical  challenges  for  offensive  land  and  sea  mines  include  the  develop¬ 
ment  of  signal  processing,  sensor  fusion,  and  mobile  warheads.  Additional  challenges  include 
explosive  techniques  to  support  the  detection  targeting  and  destruction  of  quiet,  stealthy  targets 
in  high  clutter  environments  as  well  as  the  C3  networking  of  mines/minefields  in  real  time  and 
without  endangering  U.S. /allied  forces. 

Humanitarian  Demining.  There  are  a  number  of  promising  technologies  that  can  enhance 
demining  capabilities.  For  individual  mine  detection ,  the  major  technical  challenge  is  discrimi¬ 
nating  land  mines  from  metal  debris.  Future  efforts  to  improve  detection  will  focus  on  providing 
a  discrimination  capability  that  includes  the  fusion  of  multisensor  information  and  the  incorpora¬ 
tion  of  advanced  signal  processing  techniques.  In  the  area  of  mine  clearance,  cost-effective  and 
efficient  clearance  techniques  will  be  needed  to  clear  land  mines  in  all  types  of  terrain.  For  neu¬ 
tralization,  the  challenge  is  to  develop  safe,  reliable,  and  effective  methods  to  eliminate  the 
threat  of  individual  mines  without  moving  them — new  technologies  will  be  needed  to  economi¬ 
cally  and  safely  neutralize  the  latest  mine  threats.  For  mine  awareness  and  demining  training 
systems,  the  challenge  is  integration  of  the  latest  computer  and  training  technologies,  database 
links,  and  automated  multilingual  capabilities  into  a  system  that  can  be  shared  in  an  international 
environment. 

(3)  Related  Federal  and  Private  Sector  Efforts.  The  Army  Environmental  Center  recently 
completed  a  range  cleanup  at  the  Jefferson  Proving  Ground.  DOE  and  EPA  requirements  for  test 
range  and  dump  site  remediation  have  led  to  the  joint  DoD-DOE  Multisensor  Underwater  Debris 
Detection  System  project.  Sandia  National  Laboratory  is  exploring  chemical  sensing  devices  for 
explosives  detection  and  location. 

c.  S&  T  Investment  Strategy 

(1)  Technology  Demonstrations.  The  technology  demonstrations  in  the  countermines/ 
mines  subarea  are  in  Sea  Mines  (WE.45),  joint  countermine,  and  humanitarian  demining  tech¬ 
nologies. 

Joint  Countermine.  The  overall  objective  is  to  demonstrate  countermine  surveillance, 
reconnaissance,  and  detection  technologies  and  in-stride  neutralization  clearance  technologies  to 
improve  a  joint  task  force’s  ability  to  conduct  seamless  organic  countermine  force  projection  and 
strike  operations  from  the  sea  through  the  surf/beach  zone  to  the  land  objective.  Joint  counter¬ 
mine  includes  the  following  demonstrations  that  are  described  in  the  JWSTP  DTOs: 
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•  Mine  Hunter/Killer  ATD  (G.01) — develop  and  demonstrate  a  precision  neutralizer, 
enhanced  detection  performance,  and  command  and  control  interaction  for  an  inte¬ 
grated  mine  detector/neutralizer  system. 

•  Rapid  Sea  Mine  Neutralization  (RAMICS  ATD)  (G.06) — develop  and  demonstrate 
the  technologies  for  rapid  and  effective  neutralization  of  near-surface  mines. 

•  Advanced  Mine  Reconnaissance/Minehunting  Sensors  TD  (G.09) — demonstrate 
underwater  sensing  and  processing  technologies  for  organic  minehunting  and  mine¬ 
field  reconnaissance. 

•  Advanced  Mine  Detection  Sensors  (AMDS)  (G.ll) — evaluate  and  demonstrate 
emerging  close-in  mine  detection  technologies  with  potential  for  improvements  in  the 
Pd,  FAR,  and  operational  tempo  of  current  and  developing  mine  detection  systems. 

•  Lightweight  Airborne  Multispectral  Detection  ATD  (G.  12) — demonstrate  an  airborne 
detection  system  integrated  into  the  tactical  unmanned  aerial  vehicle  (UAV)  to  pro¬ 
vide  standoff  minefield  and  limited  nuisance  mine  detection  that  supports  operational 
planning  and  tactical  maneuvering  on  the  battlefield. 

•  Electro-Optic  Mine  Identification  (G.13) — develop  and  demonstrate  EO  undersea 
sensor  technologies  to  rapidly  identify  volume,  bottom,  and  partially  buried  sea  mines 
at  extended  ranges  in  highly  turbid  environments. 

•  VSW  Reconnaissance/Clearance  (G.15) — demonstrate  the  capability  of  cooperating 
unmanned  underwater  vehicles  (UUVs)  to  perform  wide  area  reconnaissance  (search, 
mapping,  marking),  lane  reconnaissance  (verification,  marking),  and  lane  clearance 
(reacquisition,  targeting,  remote  command  detonation)  in  the  veiy  shallow  water 
(VSW)  and  surf  zone  (SZ)  environments. 

Humanitarian  Demining.  Technology  demonstrations  are  planned  in  the  following  areas: 

•  Mine  clearance — improved  mechanical  clearance  devices  for  use  in  nearly  all  terrain. 

•  Individual  mine  detection — improved  hand-held  metallic  and  low  metal  antipersonnel 
(AP)  mine  detector;  improved  vehicle-mounted  AP  mine  detector  for  use  on  all  types 
of  roads  including  DTO  G.14,  Automatic/ Aided  Technology  for  Detection  of  Un¬ 
exploded  Ordnance  Clearance;  new  marking  system  using  improved  positioning  and 
marking  technologies;  improved  explosive  foams;  laser  applications. 

•  Mine  awareness  and  demining  training — fully  automated,  multilingual  training  sys¬ 
tem. 

(2)  Technology  Development.  Technology  developments  support  the  countermine/mines 
subarea  and  address  near-,  mid-,  and  long-term  military  requirements.  Major  task  areas  are: 

•  Countermine 

•  Surveillance,  reconnaissance,  detection,  and  identification — exploitation  of  national 
technical  means  sensors,  real-time  processing,  autonomous  vehicles/networking/low- 
cost  robotics,  small  advanced  sensors  (acoustic,  magnetic,  electro-optic,  ground 
penetration  radar,  chemical),  advanced/lower  power  signal  processing,  multispectral/ 
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hyperspectral  imaging,  ATR/computer-aided  detection,  multisensor  fusion,  and  effi¬ 
cient  power  generation 

•  Breaching  and  neutralization — robotics,  subsumptive  control,  kinetic  energy,  directed 
energy,  focused  pressure  shockwaves,  energetics,  chemical  neutralization,  and  hyper¬ 
velocity  projectiles. 

•  Battlespace  management — distributed  interactive  simulation  TDAs  with  environ¬ 
mental  prediction  algorithms  and  magnetic  signature  suppression. 

•  Mining — real-time  processing,  advanced  sensors,  remote  control,  intermine  and  intra¬ 
field  communications  multisensing  data  fusion,  remote  control,  real-time  communi¬ 
cation  datalinks,  real-time  visual  target  area  surveillance  (particularly  in  regards  to 
antipersonnel  land  mine  alternatives),  deterrent  platforms  to  include  multiple  warhead 
technology,  robotic  platforms,  and  delivery  systems  to  cover  the  required  depth  of  the 
battlefield. 

•  Humanitarian  demining — the  demining  program  uses  expertise  from  government,  in¬ 
dustry,  academia,  foreign  countries,  the  United  Nations,  and  nongovernmental  organi¬ 
zations  to  produce  practical  solutions  to  locate  minefields  (or  confirm  their  absence); 
detect  individual  mines;  clear  and  destroy  a  large  number  of  mines  rapidly  and  safely; 
enhance  the  safety  of  deminers;  and  provide  tools  to  facilitate  mine  awareness  and 
deminer  training.  Current  and  planned  projects  are: 

-  Minefield  detection  and  marking 

•  Mast-mounted  QA  sensors  to  locate  minefields  and  mine-free  terrain 

•  Utility  of  lightweight  airborne  multispectral  detection  in  demining  role 

•  Bio-sensors  and  vapor  collectors  to  confirm  presence/absence  of  explosives 

•  Individual  mine  detection 

•  Infrared/ground-penetrating  radar/pulsed  induction  mine  detector 

•  Mini-mine  detector 

•  Hand-held  trip  wire  detector 

•  Ground-based  QA  system 

•  Vehicle-mounted  mine  detector 

•  Sensor  imaging 

•  Canines 

-  Mine  clearance 

•  Remote-controlled  ordnance  disposal  system 

•  Mine-clearing  plow 

•  Confined  area  blade 

•  Towed  heavy  roller 

•  Light  tine  roller 

•  Berm  processing  assembly 

•  Enhanced  mine  rake 

•  Improved  mini-flail  platforms 

•  Heavy  grapnels 
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-  Neutralization 

•  Explosive  foam  dispensed  from  vehicles  or  personnel  backpacks 

•  Chemical  neutralization 

•  Mine  marking  and  neutralization  system 

•  Shaped  charges 

•  Explosive  demining  device 

-  Individual  tools 

•  Extended  length  weedeater 

•  Extended  length  probe  with  acoustic  verification  system 

•  Vehicle  protection  kit 

•  Demining  kit  (cart  and  backpack) 

•  Mine  locating  marker 

•  Blast  and  fragment  container 

-  Mine  awareness  and  demining  training — expanded  development  of  multimedia, 

multilingual,  mobile  training  system. 

(3)  Basic  Research.  Basic  research  contributing  to  the  countermine/mines  subarea  in¬ 
cludes  (inter  alia)  ocean  optics,  coastal  sciences,  coastal  meteorology,  coastal  mixing,  ocean 
acoustics,  coastal  benthic  boundary  layer,  high-frequency  scattering,  autonomous  ocean  sam¬ 
pling,  sediment  transport/dynamics,  high-temperature  superconducting  ceramics,  signal  analysis, 
image  representation,  perceptual  science,  energetics,  solid  mechanics,  virtual  environments,  laser 
and  electro-optics,  remote  sensing,  computational  neural  science,  electromagnetic  sensors,  mag¬ 
netic  sensors,  acoustic  sensors,  chemical  sensors  and  stimulants,  sensor  fusion  and  signal  proc¬ 
essing,  multispectral/hyperspectral,  kinetic  and  directed  energy,  and  infrared. 

2.  Guidance  and  Control 

a.  Warfighting  Needs 

Future  warfighting  will  require  more  affordable  precision-guided  weapons  that  are  smaller, 
lighter,  and  significantly  more  effective  than  current  systems.  This  requires  guidance  and  control 
(G&C)  that  supports  a  three-to-one  reduction  in  the  number  of  precision-guided  munitions  re¬ 
quired  to  defeat  high-priority  targets  including  time-critical  mobile  targets  (e.g.,  transportable 
erectable  launchers).  As  an  example,  the  guided  Multiple  Launch  Rocket  System  (MLRS)  will 
reduce  the  number  of  rockets  needed  to  defeat  targets  by  at  least  a  factor  of  eight  over  existing 
systems,  depending  on  target  type  and  range,  and  result  in  a  cost  per  kill  reduced  by  a  factor  of 
five.  A  decrease  in  false  target  acquisition  and  track  over  currently  fielded  systems  will  reduce 
both  weapons  launched  per  target  and  the  number  of  sorties  required  to  destroy  a  given  target 
thereby  reducing  aircraft  losses.  G&C  also  supports  high  guidance  accuracy  (precise  guidance) 
that  will  significantly  reduce  collateral  damage  by  allowing  use  of  smaller  warheads.  Future 
seekers  will  provide  all-weather,  completely  autonomous  operation,  with  increased  standoff 
ranges  against  a  broad  target  set  in  a  very  hostile,  low-observable  environment  and  with  reduced 
incidents  of  fratricide.  Potential  transitions  include  MLRS,  FOTT,  JDAM,  AMRAAM,  AIM-9X, 
LHT/ATT,  Hellfire,  BAT,  guided  2.75-inch  rocket,  and  Stinger. 
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b.  Overview 

The  focus  of  technology  efforts  to  satisfy  warfighting  needs  includes  image/ signal  proc¬ 
essing;  modeling,  test,  and  simulation;  guidance  components;  and  radiation  guidance. 

(1)  Goals  and  Timeframes.  The  investment  strategy  being  followed  is  to  improve  the 
effectiveness  of  weapon  G&C  systems  so  that  fewer  weapons  are  needed  per  target.  This  reduces 
the  overall  cost  of  expending  such  weapons  in  combat  and  supports  a  parsimonious  acquisition 
philosophy.  We  focus  on  affordability  by  emphasizing  simulation  to  reduce  R&D  costs  and  to 
improve  training  and  readiness,  by  linking  G&C  component  development  with  manufacturing 
S&T,  by  utilizing  commercial  products  when  feasible,  by  increasing  emphasis  on  hardware  and 
software  codesign,  and  by  identifying  critical  shelf-life  issues  early  in  the  acquisition  cycle.  The 
goals  are  listed  in  Table  X-3. 

Table  X-3.  Guidance  and  Control  Subarea  Goals  and  Timeframes 


ilpplic^if fi/iytiss  ioirii 

.  Short  Term 

(1-2  Years) 

llllll..  MW  Term 

(3-5  Years)  vf 

Long  Term 
(6+  YeafS) 

Improve  fire  support 
effectiveness 

Integrate  and  test  HIQUAMS 
brassboard  LADAR  seeker. 
Evaluate  concept  and  design 
for  on-board  antijam  GPS 
approach  to  point-hit  MLRS 
and  demonstrate  with  HWIL. 

Demo  low-cost,  ruggedized, 
miniature  inertial  compon¬ 
ents  for  use  in  missile 
guidance,  position  location, 
navigation,  and  fire  control. 
Develop  next  generation  of 
laser  diode  HWIL  scene 
projectors. 

Package  HIQUAMS  LADAR 
seeker  in  3.5-in  diameter 
volume. 

Improve  air  defense 

Demo  sensor  suite  for  air 
defense  missile  target 
acquisition. 

Conduct  captive-carry  test  of 
form-factor  2.75-in  imaging 

IR  seeker. 

Demo  capability  to  perform 
NCTR  of  air  targets  with 
special  algorithms  using  air 
defense  radar. 

Demo  advanced  datalink 
technology  capability 
including  data  compression, 
spread  spectrum,  and  CM 
techniques  for  secure 
missile  C2 

Develop  integrated  circuitry 
for  use  in  HWIL  simulation  of 
RF  guided  missiles. 

Upgrade  to  Stinger  through 
integration  with  MR  seeker. 

Improve  close  combat 
capability 

Develop  multispectral  seeker 
concepts  for  modernized 
Hellfire. 

Complete  and  test  second- 
generation  jammer  for 

CAPS. 

Develop  the  hardware  and 
software  for  an  imaging 
seeker  that  can  auto  acquire 
and  select  the  impact  point 
on  a  target. 

Demo  advanced  terminal 
homing  auto-tracker  in 
minimum-sized,  low-power 
package. 
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Table  X-3.  Guidance  and  Control  Subarea  Goals  and  Timeframes  (cont’d) 


Applfcationflytiss  ion 


Short  Term 
Years) 


Develop  inexpensive 
electronically  scanned 
array  hardware  for 
missile  seekers 


Develop  signal  processor 
to  rapidly  identify 
selected  target  in  air 
defense  site  and  to 
select  aimpoint 


Develop  gimbal-less  94- 
GHz  seeker  tracker 
concept  for  SEAD 
applications 


Develop  high  frame-to- 
frame  image  compres¬ 
sion  for  application  to 
bomb  damage  indication 
via  imager  data  linked  to 
damage  assessor 


Defeat  fixed,  high-value 
targets 


Demonstrate  tracking  ability 
with  small  number  (10-15) 
of  transmit/receive  units 
made  with  conventional 
hardware  and  mounted  on 
conical  surface  of  radome 
for  13-in  missile. 


Demo  all-weather  seeker 


Develop  and  demon¬ 
strate  precision  LADAR 
seekers 


Demo  all-weather 
accurate  guidance  small 
warhead  (SSB) 


Mid  Term 
JM  (3-5  Years) 


Conduct  seeker  integrative 
captive  flight  test  for 
modernized  Hellfire  seeker. 
Conduct  low-cost,  precision- 
kill  guided  2.75-in  rocket 
flight  and  user  test. 
Demonstrate  long  standoff 
warhead  sensor  for  CAPS. 


Demo  300:1  image 
compression  dynamically  at 
30-Hz  or  higher  frame  rate. 


Develop  antijam  GPS 
guidance  system.  Low-cost 
($3-$5K)  increment  for 
substantial  antijam 
performance. 

Demo  small,  low-cost  FOG 
1MU  for  tactical  applications. 
Cost  goal  is  $6K  for  25-in3 
IMU  with  <1-deg/hr  drift  rate. 


Demo  basic  SAR  seeker 
design  that  will  integrate  with 
a  GBU-15. 


Develop  LADAR  seeker 
designs  using  available 
technology. 


Demo  SSB  w/INS  GPS. 


Lqngjerm 
(6+  Years) 


Develop  a  signal  processor 
with  neural  net  algorithms  to 
guide  to  a  selected  target 
from  any  attack  aspect  in 
JSOW-size  weapon. 


Develop  94-GHz  gimbal-less 
seeker  that  tracks  at  least  30 
deg  off  boresite. 


Demo  1,000:1  image 
compression  at  100-Hz 
frame  rate. 


Demo  antijam  GPS/INS 
guidance  on  JDAM-type 
flight  vehicle  in  heavy 
jamming  environment. 
Maintain  current  GPS/INS 
accuracy. 

Develop  and  demo  very  low 
cost  (<$2K)  micro-machined 
(MEMS)  IMUs  with  tactical 
(1—10  deg/hr)  drift  rate. 


Free-flight  test  3  GBU-15s 
configured  with  SAR  seekers 
to  demo  integrated  munition 
performance. 


Build  and  captive  flight  test 
advanced  LADAR  seeker 
designs  for  Small  Smart 
Bomb  and  for  Warrior. 


Demo  SSB  with  terminal 
seeker. 


Frequency-adaptive  antenna 
system  with  no  moving 
parts. 


Develop  and  demo  intelli¬ 
gent  GPS/INS  guidance 
system.  Increase  perform¬ 
ance  against  multiple  (more 
than  3)  high-power  jammers. 

Develop  multiple  sensor 
using  MEMS  technology  to 
provide  tactical-grade 
performance  for  <$1K/IMU. 


Demo  advanced  short- 
response  mission  planning, 
real-time  targeting,  and 
reduced  seeker  cost. 


Utilizing  further  LADAR 
technology  developments, 
build  and  evaluate  advanced 
LADAR  seeker  for  the  Dual- 
Range  Missile. 
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(2)  Major  Technical  Challenges.  Guidance  and  control  challenges  include  design  and 
manufacture  of  low-cost,  high-performance  G&C  components;  multimode/multispectral  seekers; 
high-speed  signal  and  image  processing;  reliable  aimpoint  selection;  jam-resistant  datalinks;  and 
miniaturization  and  hardening  of  inertial  measurement  units  (IMUs).  Additional  challenges 
include: 

•  Multispectral  missile  seekers  to  improve  effectiveness  in  the  presence  of  counter¬ 
measures. 

•  Precision  guidance  of  small-diameter  weapons. 

•  Enhanced  air  defense  target  acquisition  including  masked  targets  to  increase  surviv¬ 
ability. 

•  Autonomous  target  acquisition  to  reduce  collateral  damage  and  fratricide. 

(3)  Related  Federal  and  Private  Sector  Efforts.  Advances  in  computer  technology  have 
greatly  aided  G&C.  Automotive  interests  in  inertial  sensors  help  tremendously  in  cost  reduction. 
There  are  many  small  business  innovation  research  (SBIR)  tasks  that  support  G&C  efforts.  Much 
of  the  service-  and  industry-developed  G&C  control  technology  is  distributed  through  the  Guid¬ 
ance  and  Control  Information  and  Analysis  Center.  Significant  industry  independent  research 
and  development  (ER&D)  is  performed  in  this  area. 

c.  S&  T  Investment  Strategy 

The  investment  strategy  is  to  improve  effectiveness  of  G&C  systems  so  that  fewer  weap¬ 
ons  are  needed  per  target.  Improved  munition  effectiveness  will  reduce  required  sortie  rates  and 
therefore  launch  platform  (strike  aircraft)  attrition.  Individual  component  cost  is  reduced  as  the 
various  technologies  evolve. 

(1)  Technology  Demonstrations.  Guidance  and  control  technology  demonstrations 
include  the  following  DTOs: 

•  Counteractive  Protection  Systems  (WE.  13) — develop  and  demonstrate  techniques  and 
technologies  to  allow  antitank  guided  weapons  to  defeat  threat  tanks  equipped  with 
active  protection  systems  (APSs). 

•  Fiber-Optic,  Gyro-Based  Navigation  Systems  (WE.21) — develop  and  demonstrate 
technologies  for  affordable  and  robust  guidance,  navigation,  and  control,  including  a 
high-level  hybridization  of  a  fiber-optic  gyro  and  etched- silicon,  accelerometer-based 
IMU  on  a  silicon  wafer. 

•  Small  Diameter  Antiair  Infrared  Seeker  (WE.51) — develop  and  demonstrate  a  small 
diameter  (2.75-inch)  IR  imaging  seeker  that  can  provide  improved  target  engagement 
capability  for  man-portable  and  lightweight  crew-served  air  defense  missile  systems. 

•  Best  Buy  ATD  (WE. 52) — develop  and  demonstrate  a  gun-fired,  rocket-assisted, 
jointed-composite,  5-inch  projectile  with  a  high  lift-to-drag  ratio;  and  double  the 
number  of  carried  submunitions  compared  to  the  extended-range  gun  munition  (EX- 
171  ERGM)  from  72  to  143,  delivered  from  sea-based  guns  to  at  least  50%  farther 
range  (from  63  nmi  to  100  nmi)  that  match  or  exceed  expected  shore  performance  of 
the  155 -mm  Ml 98  gun-fired  projectile. 
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•  Micro  electromechanical  Sensor  Inertial  Navigation  System  (WE.  58) — improve  the 
silicon-based  inertial  sensors  (gyros  and  accelerometers)  and  integrate  them  with 
navigation  software  into  a  low-power,  small,  lightweight,  low-cost,  tactical-grade 
INS. 

•  Modernized  Hellfire  G&C/Seeker  Technology  Effort  (WE.61) — develop  and  demon¬ 
strate  both  guidance  and  control  and  seeker  technology  necessary  for  the  Modernized 
Hellfire  engineering  and  manufacturing  development  (EMD)  program. 

•  High-Quantity  Antimateriel  Submunition  Program  (WE.  62) — demonstrate  laser  radar 
(LADAR)  seeker  miniaturization  technology  necessary  for  future  Army  powered, 
small- diameter  submunitions  that  will  provide  the  capability  to  detect,  classify,  and 
identify  threat  targets  with  smaller  and  smarter  missile  systems. 

•  Direct- Attack  Munition  Affordable  Seeker  ATD  (WE. 63) — demonstrate  critical  tech¬ 
nologies  showing  that  image-guided  bombs  can  replace  laser-guided  bombs. 

•  Cruise  Missile  Real-Time  Retargeting  ATD  (B.19) — develop  and  demonstrate  tech¬ 
nologies  for  brilliant  autonomous  cruise  missiles  with  onboard  mission  planning  and 
control  systems. 

•  Hammerhead  ATD  (B.22) — demonstrate  a  Joint  Direct  Attack  Munition  (JDAM)- 
class  synthetic  aperture  radar  (SAR)  seeker  for  guided  applications  that  has  a  capabil¬ 
ity  to  strike  fixed  targets  obscured  by  cloudy  or  foggy  conditions. 

•  Point -Hit  ATACMS/MLRS  (B.27) — design,  develop,  and  test  a  cost-effective,  jam¬ 
ming-resistant,  precision-guidance  package  for  application  to  the  M270  Family  of 
Munitions  (ATACM/MLRS). 

(2)  Technology  Development.  Technology  development  efforts  that  support  the  demon¬ 
strations  above  address  longer  term  military  applications.  Major  task  areas  are: 

•  Image  and  signal  processing,  which  includes  collecting  and  analyzing  large  amounts 
of  data,  correlation  techniques,  and  algorithms  for  acquiring,  classifying,  and  identi¬ 
fying  targets. 

•  Software  and  simulation,  which  includes  imbedded  software  development  and  simu¬ 
lation  of  guided  systems  and  synthetic  scene  generation,  scene  projectors,  digital 
simulation,  and  hardware-in-the-loop  (HWIL)  simulations. 

•  Radiation,  guidance,  which  includes  acoustic,  RF,  millimeter  wave  (MMW),  LADAR, 
passive  IR  seekers,  multimode  seekers,  and  datalinks. 

•  Guidance,  navigation,  and  control  components,  which  include  inertial  sensors  and 
Global  Positioning  System  (GPS)  components,  radomes,  actuators,  and  unique  struc¬ 
tural  elements. 

(3)  Basic  Research.  Basic  research  supports  all  four  G&C  technology  subareas.  In 
signal/image  processing,  research  is  conducted  to  support  algorithm  development  (wavelets, 
image  algebra,  model-based  vision,  superresolution,  optical  correlation  filters),  processing  plat¬ 
forms  (silicon  architectures,  optical  correlators,  analog  and  digital  platforms),  and  processing 
system  approaches  through  biomimetics.  Research  is  underway  to  understand  the  sensor  fusion 
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problem  for  multimode,  multispectral  seekers.  In  software  and  simulation,  research  is  conducted 
to  support  advanced  guidance  laws,  state  vector  estimators,  autopilots,  and  INS/antijam  GPS;  to 
continue  development  of  synthetic  target  and  background  scene  generation  capability;  to  validate 
existing  codes  with  measured  data  for  all  sensors  of  interest;  and  to  evaluate  signal  and  image 
processing  algorithms.  Scene  projection  technology  is  continuing  development  to  enable  realistic 
HWEL  simulations  for  guided  munitions  equipped  with  passive  imaging  infrared  (HR),  dual¬ 
mode  (current  emphasis  on  passive  HR  and  MMW),  and  LADAR  seekers.  Closed-loop  guidance 
and  control  coupled  with  advanced  image  and  signal  processing  will  enable  development  of 
autonomous  munitions  as  intelligent  systems.  Radiation  guidance  research  supports  understand¬ 
ing  target  and  background  signature  phenomenology,  weather  effects,  and  countermeasure 
effects  on  various  seeker  types  (e.g.,  polarization  signatures,  passive  MMW  phenomenology,  the 
various  subsystems  required  to  support  eye- safe  LADAR,  conformal  electronically  steered  (RF) 
arrays).  In  the  guidance  component  area,  hardware  and  software  approaches  to  the  antijam  GPS 
problems  are  being  investigated,  and  research  supporting  higher  performance,  more  affordable 
interferometric  fiber  optic  gyroscope,  and  micromechanical  inertial  systems  (nanosystems)  is 
being  conducted. 

3.  Guns 


a.  Warfighting  Needs 

DoD  requires  capabilities  of  improved  range,  penetration,  and  combat  effectiveness  of 
guns  at  lower  total  acquisition  cost  over  existing  systems.  The  Objective  Individual  Combat 
Weapon  (OICW)  will  replace  selected  Ml  6  rifles,  M4  carbines,  M203  grenade  launchers,  night 
vision  devices,  and  laser  rangefinders  with  a  single  integrated  system  with  enhanced  operational 
capability  and  increased  effectiveness.  The  OICW  will  deliver  three  to  four  times  the  hit  prob¬ 
ability  of  existing  systems  beyond  500  meters  and  an  all-new  defilade  target  attack  capability  out 
to  1,000  meters.  The  Objective  Crew-Served  Weapon  (OCSW)  will  provide  a  lightweight,  two- 
man  portable,  single  replacement  weapon  system  for  selected  40-mm  MK19  grenade  machine- 
gun,  Caliber  .50  heavy  machinegun,  and  medium  machineguns.  Fielding  of  the  XM982 
extended-range  artillery  projectile  will  immediately  enhance  the  range  of  existing  155-mm  artil¬ 
lery  and  extend  the  range  of  the  developmental  XM297  Crusader  solid-propellant  cannon  up  to 
50  km.  The  precision-guided  mortar  munition  (PGMM)  will  provide  new  capabilities  to  defeat 
point-targets  at  ranges  beyond  7.2  km  and  to  conduct  precision  strikes  while  minimizing  collat¬ 
eral  damage.  An  electrothermal-chemical  (ETC)  version  of  the  120-mm  M256  tank  gun  will  pro¬ 
vide  14-MJ  muzzle  energy  and  increase  armor  penetration  over  the  currently  fielded  120-mm 
munition.  Nonlethal  weapons  technologies  will  provide  the  field  commander  with  a  capability  to 
tailor  target  effects  from  less-than-lethal  to  lethal  for  small-caliber  weapons  against  lightly 
armored  materiel  and  personnel.  Energetic  materials  that  are  10%  more  powerful,  yet  less  sensi¬ 
tive,  will  enhance  explosively  formed  penetrator  kill  capability.  Selective-mode  warheads  will  be 
demonstrated  that  can  defeat  both  a  heavy  armored  target  (10%-20%  increase  in  performance 
compared  to  Javelin)  and  a  lightly  armored  target  (fourfold  increase  in  lethality  as  compared  to  a 
standard  shaped  charge).  Potential  transitions  include  FSCS,  FCS,  FIV,  JSF,  and  upgrades  for 
AAAV,  BFVS,  CIWS,  Abrams,  Paladin,  Crusader,  and  Patriot. 
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b.  Overview 

(1)  Goals  and  Timeframes.  The  goals  are  to  develop  technologies  for  small-,  medium-, 
and  large-caliber  guns,  projectiles,  gun  propellants,  power  supplies/conditioning,  and  fire  con¬ 
trol,  with  enhanced  performance  and  compact,  lightweight  configurations  at  affordable  costs. 
The  major  goals  are  shown  in  Table  X-4. 


Table  X-4.  Guns  Subarea  Goals  and  Timeframes 


I  Apptication/Mission 

Short  Term  iF  ' 
(1—2  Years)  •  . 

m m 

Objective  individual  and 
crew-served  weapons 

Demo  OICW  system 
prototype,  <18  lb,  probability 
of  incapacitation  (Pi)  >0.05 
@300  m  (exposed  targets), 

Pi  >0.2  @300  m  (defilade 
targets). 

Demo  OCSW  prototype 
weighing  less  than  38  lb  that 
can  defeat  defilade  targets 
and  51-mm  RHA. 

Demo  OICW  and  OCSW  in 
battle  lab  experiments. 

Begin  OICW  and  OCSW 
productions. 

Tank  lethality 
enhancements 

Demo  120-mm  KE  cartridge 
defeat  of  2005  ERA 
projected  threat  with  40% 
increase  in  lethality  over  the 
M829A2. 

Demo  30-70%  increase  in 
system  accuracy  under 
stationary  conditions  over 
M829A2/M1A2. 

Demo  200%  increase  in  hit 
probability  at  3  km  over  M1A2 
under  dynamic  conditions. 

Nonlethal  weapons  for 
operations  in  a  full- 
spectrum  conflict  (e.g., 
from  peace  keeping/ 
humanitarian  to 
operations  in  major 
regional  conflicts) 

Demo  nonpenetrating  AP 
blunt  impact  munitions 
launched  from  platforms 
(M16A2,  40-mm  M203GL, 
12-gauge  shotguns,  etc.)  for 
both  point  targets  and 
crowds  at  10-50-m  range. 
Demo  DE  device  over 
delay/denial. 

Demo  an  EM  pulse  vehicle 
stopper. 

Complete  acoustic  device 
health  and  safety 
assessment. 

Demo  advanced  nonlethal 
concepts. 

Demo  mobile  DE  device. 

Direct-fire  lethality, 
range,  system  per¬ 
formance  enhancement 
alternatives  for  future 
combat  vehicles 

Demo  medium-caliber 
bursting  munition. 

Demo  ETC  in  120-mm  M256 
for  potential  field-worthy 
insertion. 

Demo  EM  gun  system 
compatible  with  AAN. 

Improve  indirect  fire 
capabilities  for  artillery 
and  mortars 

Demo  extended-range 
artillery  projectile  (ERA/ 
XM982)  capable  of 
immediately  enhancing  the 
range  of  existing  155-mm 
weapons  and  extending  the 
range  of  the  developmental 
155-mm  howitzer  system  to 
50-km. 

Demo  155-mm  lightweight 
automatic  howitzer  with  25% 
more  rapid  emplacement  and 
50%  higher  rate  of  fire. 

Demo  precision-guided  mortar 
munition  with  first-round  point 
target  effectiveness  at  15  km. 

System  performance 
enhancement  for 

Abrams  PIPs  and  the 
FCS 

Demo  14-MJ  muzzle  energy 
in  120-mm  M256. 

Demo  1.5-J/g  specific  energy 
in  pulsed-power  system. 

Demo  25-30%  performance 
increase  on  medium-caliber 
ETC. 

Demo  hypervelocity  launchers 
with  100-round  life. 

Transition  ETC  or  EM 
technology  for  PIPs  or  FCS 
applications. 

System  performance 
enhancement  for  naval 
surface  combatants 

Demo  ETC  technologies 
capable  of  22-MJ  muzzle 
energies  with  a  5-in  gun 
system. 

Transition  ETC  technologies 
for  PIP  or  naval  surface 
combatants. 

X-22 


Weapons 


(2)  Major  Technical  Challenges.  Challenges  in  the  guns  subarea  include  packaging  con¬ 
straints  for  ETC  technologies  that  provide  compact,  high-efficient  plasma  ignitors;  new  high- 
energy-density/propellant  formulation,  consistent  repeat  rate,  and  desirable  life  cycles  of  pulse¬ 
forming  network;  advanced  EM  composite  barrel  with  high- efficiency  rail  design;  compact  and 
affordable  pulse  and  prime  power  system  and  ammunition  handling  technologies  for  high  rate  of 
fire;  accurate  laser  ranging,  efficient  fragmentation,  and  system/weight  minimization  for  OICW; 
and  efficient  fragmentation,  electronics  miniaturization  (for  fire  control  and  fuze),  systems  inte¬ 
gration,  and  overall  system  weight  for  OCSW.  Challenges  for  ERA/XM982  include  the  multi¬ 
functional  electronic  fuzing  module,  base  burner,  forward  rocket  motor,  and  cargo  expulsion. 
Challenges  for  EM  guns  include  high-strength,  thick-section  composites;  high-current  density; 
fast-actuating  and  -recovering  solid-state  switches;  high- efficiency  launchers;  thermal  manage¬ 
ment;  and  reduced  mass  armatures.  Challenges  for  nonlethal  technology  are  wave  propagation 
and  antenna  design  for  acoustics,  and  component  size  and  wave  propagation/generation  for  DE 
devices. 

There  are  several  industry  R&D  coalition  concerns: 

•  Detailed,  validated,  interior  ballistics  models  support  the  25%  muzzle  energy  increase 
claimed.  The  10%  armor  penetration  increase  is  predicted  by  similarly  validated  ter¬ 
minal  ballistics  models. 

•  Study  has  reconfirmed  the  value  of  electric  gun  development,  and  additional  tech¬ 
nology  demonstrations  can  be  accomplished  at  relatively  low  cost. 

•  The  uniform  ignition  of  disk  propellant  is  a  critical  mechanism  of  the  solid-propellant 
ETC  program.  An  equally  important  mechanism  is  temperature  compensation.  ETC 
will  force  cold  propellant  charges  to  perform  as  hot  charges,  thereby  achieving  peak 
pressures  near  the  limits  of  the  gun.  A  concept  under  investigation  would  give 
“always  hot”  performance  at  a  fraction  of  the  electric  input  of  current  plasma-injector 
methods.  This  would  further  reduce  the  volume  and  mass  of  the  pulse  power  supply. 
Another  component  of  ETC  is  the  reduction  in  ignition  delay  and  predictability  of  the 
delay.  Both  have  been  demonstrated  in  full-scale  experiments  with  single  initiators. 
The  experiments  must  be  demonstrated  with  multiple  or  Flare  injectors  if  they  are 
needed  in  the  final  design. 

•  The  EM  critical  components  (pulse  power  supply,  launcher,  and  integrated  launch 
package)  have  been  independently  demonstrated  at  near  their  design  performance 
points.  Issues  remain  regarding  high-energy  EM  systems,  rate  of  fire,  and  prime 
power.  The  complete  end-to-end  system  remains  to  be  demonstrated. 

(3)  Related  Federal  and  Private  Sector  Efforts.  Commercial  advances  in  metallurgy, 
energetic  materials,  power  supply  and  conditioning,  aerodynamics,  composite  materials  (needed 
for  rotating  machine  pulse  power  supplies),  computational  mechanics,  and  related  technologies 
support  gun  technology  efforts.  These  efforts  are  closely  integrated  with  all  DoD  in-house 
efforts. 

c.  S&  T  Investment  Strategy 

(1)  Technology  Demonstrations.  Gun  technology  demonstrations  include  the  following  in 
support  of  DTOs: 
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•  Direct  Fire  Lethality  ATD  (WE.  18) — enhance  and  expand  the  lethal  battlespace  of 
the  Abrams  tank  while  reducing  operating  and  support  costs. 

•  ETC  Armaments  for  Direct  Fire  (WE.33) — the  program  will  demonstrate  the  techni¬ 
cal  feasibility  of  ETC  propulsion  to  improve  the  lethality  of  direct- fire  ground  sys¬ 
tems  by  providing  the  technology  to  significantly  increase  available  muzzle  energy. 

•  OCSW  ATD  (WE.34)-develop  and  demonstrate  a  lightweight,  two-man-portable, 
single  replacement  system  for  selected  40-mm  MK19  grenade  machineguns,  caliber 
.50  M2  heavy  machineguns,  and  medium  machineguns. 

•  Electromagnetic  Armaments  for  Direct  Fire  (WE.56) — significantly  improve  direct 
fire  ground  combat  vehicle  lethality  by  providing  EM  gun  systems  with  hypervelocity 
and  hyperenergy  launch  capability. 

•  OICW  ATD  (E.03) — demonstrate  affordable,  high-payoff  individual  weapon  system 
technologies  that  yield  significantly  improved  hit  probability,  lethality,  and  opera¬ 
tional  capability  through  the  use  of  20-mm  air-bursting  munitions,  5.56-mm  kinetic 
energy  (KE)  projectiles,  and  optoelectronic  fire  control. 

•  Joint  Nonlethal  Weapons  (E.04) — develop,  demonstrate,  and  expedite  fielding  of 
antipersonnel  and  antimateriel  nonlethal  devices,  munitions,  and  weapons. 

•  Precision-Guided  Mortar  Munition  ATD  (M.06) — demonstrate  through  simulation 
and  testing  of  the  1 20-mm  PGMM  the  ability  to  engage,  detect,  and  defeat  high-value 
targets  such  as  earth  and  timber  bunkers,  command  posts,  and  logistic  sites. 

•  Artillery-Launched  Observer  Round  ATD  (M.14) — this  program  will  demonstrate 
critical  technologies  required  to  develop  an  expandable,  naval,  gun-fired  projectile 
that,  after  launch,  reconfigures  to  a  powered  cruise  vehicle  capable  of  supporting 
organic  targeting,  battle  damage  assessment,  communications  relays,  and — in  the  case 
of  the  Forward  Air  Support  Munition — munitions  delivery. 

(2)  Technology  Development.  Technology  development  efforts  support  demonstrations 
described  above;  they  lay  the  foundation  for  demonstrations  and  address  longer  term  military 
applications.  Major  task  areas  are: 

•  Small-caliber  systems  to  develop  technologies  for  future  individual  and  crew-served 
small  arms  weapon/munitions  systems  yielding  enhanced  effectiveness  and 
sustainability. 

•  Medium-caliber  systems  to  provide  “modified  nondevelopmental  item”  technology 
options,  with  concept  analysis  and  component/subsystem  experiments  in  the  areas  of 
reduced  dispersion  guns,  enhanced  bursting  and  BCE  ammunition,  turret  stabilization, 
and  associated  fire  control  for  near-/mid-term  platform  programs. 

•  Large-caliber  systems  to  develop  guided  mortar  munitions,  guided  extended-range 
and  extended-accuracy  artillery  projectiles,  novel  BCE  tank  penetrators,  precision 
turret/gun  stabilization,  ETC  and  EM  tank  guns,  low-cost  smart  munitions,  and 
increased  smart  submunitions. 
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•  Future  generic  gun  technologies  to  provide  variable-level  target  effects  and  weapons- 
related  technologies  that  are  caliber  independent. 

(3)  Basic  Research.  Research  in  mathematics,  chemistry,  physics,  computer  science, 
materials  science,  electronics,  and  mechanics  all  support  critical  technology  requirements  for 
future  armament  systems.  Focused  research  in  the  penetration  physics  of  hypervelocity  projec¬ 
tiles  and  research  in  high-energy  density  power  supplies  support  future  electric  gun  require¬ 
ments.  These  basic  research  studies  provide  an  essential  foundation  for  the  gun  system  technol¬ 
ogy  required  to  defeat  future  threats  and  ensure  that  our  forces  can  maintain  a  technological 
edge. 

4.  Missiles 

The  missiles  subarea  consists  primarily  of  system  integration  efforts.  Providing  advanced 
guidance,  ordnance,  or  tactical  missile  propulsion  system  integration  and  demonstration  is  a 
major  portion  of  this  subarea.  Missiles  also  provide  for  technology  development  of  tactical 
missile  aeromechanics,  tactical  missile  propulsion,  and  launchers  and  dispensers. 

a.  Warfighting  Needs 

The  warfighter  requires  overall  improvements  in  cost-to-kill  ratios,  affordable  precision 
providing  reduced  collateral  damage,  and  the  general  ability  to  conduct  operations  in  urban  con¬ 
flicts  effectively  and  without  excessive  damage  and  loss  of  life. 

In  order  to  meet  the  improvements  in  cost-to-kill  ratios,  an  increase  in  weapon  platform 
loadouts  is  necessary  to  improve  mission/sortie  effectiveness.  A  threefold  increase  in  the  number 
of  individually  targeted  weapons  by  FY05  meets  the  requirements  for  multiple  kills  per  pass  or 
shot  and  increases  the  weapon  effectiveness  against  area  targets.  A  twofold  increase  in  weapon 
standoff  distances  by  FY05  meets  the  requirement  for  increased  aircraft  survivability.  Finally,  a 
reduction  in  time-to-target  to  less  than  5  minutes  meets  the  FY10  requirement  to  defeat  time- 
critical  targets. 

Efforts  to  provide  the  warfighter  with  affordable  precision-guided  weapons  and  to  reduce 
collateral  damage  require  lighter,  smaller,  more  accurate  weapons  with  increased  performance. 
Missile  airframes  must  be  lighter  and  have  reduced  radar  cross  section.  Propulsion  units  must 
provide  increased  agility,  delivered  energy,  and  mass  fraction  while  reducing  sensitivity  to  un¬ 
planned  hazard  stimuli.  Technology  advances  in  divert  propulsion  systems  will  be  available  to 
demonstrate  a  reduction  in  the  number  of  theater  missile  defense  (TMD)  systems  to  cover  a 
given  area  by  26%  (FYOO)  and  60%  (FY10).  Potential  transitions  include  Army,  Navy,  and  Air 
Force  tactical  missions  and  several  space  missions  within  Air  Force  Space  Command. 

b.  Overview 

The  focus  of  technology  efforts  to  satisfy  warfighter  needs  includes  system  integration, 
tactical  missile  propulsion,  tactical  missile  aeromechanics,  and  launchers  and  dispensers. 

(1)  Goals  and  Timeframes.  The  overall  goals  of  the  missiles  subarea  are  through  optimal 
system  integration  and  demonstration  to  provide  the  warfighter  with  the  best  possible  cost-to-kill 
ratio  while  minimizing  collateral  damage.  The  missile  subarea  plans  to  demonstrate  missile 
systems  that  provide  multiple  kills  per  pass/shot,  increased  standoff  range  to  increase  launch 
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platform  survivability,  autonomous  attack  capability,  and  multimission  weapon  systems  during 
the  next  1-5  years.  Specific  goals  are  listed  in  Table  X-5. 


Table  X-5.  Missiles  Subarea  Goals  and  Timeframes 


iSApplfcatidh/Mission 

Short  Term 
ii-Z  Years) 

Mid  Term 

Years) 

TACTICAL  MISSILE 
AEROMECHANICS 

Low-cost  G&C 

Low-cost  strapdown  guidance 
for  miniaturized  missile 
package. 

Demo  1-m  CEP  at  6  km  for  guided 
rocket. 

Direct  thrust  control 

Demo  1 , 000-1 bf  thrust  divert 
value. 

Integrate  divert  thrust  value  into 
hit/kill  interceptor  flight  test. 

Canard  control 

Extend  aero  configuration 
database. 

Demonstrate  efficient  canard 
configuration. 

PROPULSION 

Agile  propulsion  for  short- 

Low-cost  TVC  nozzle  feasibility 

Low-cost  integrated  aero/  TVC 

and  medium-range  antiair 

demo.  Minimum  signature 

composite  case  motor  demo. 

missions 

CL-20  propellant  (Isp  248s) 
motor  performance  demo. 

Demo  of  high  Pc  (4,000  psi) 
combustion  of  CL-20  propellant. 

Energy  management 

Demo  gelled  propellant  flight 
weight  engine. 

Demonstrate  flexible  sustainers. 

Standoff  propulsion  for 

Ground  test  of  low-drag  ramjet 

Motor  performance  demo  of 

medium-  and  long-range 
antiair/antisurface  missions 

having  bent-body  combustor. 

metallized  CL-20  propellant  (Isp 
272s).  Demo  of  high-stiffness,  low- 
weight  composite  case.  Flight 
demo  of  low-cost  missile  RJ 

* 

system  (M  >  3). 

Gun-launched  propulsion  for 

Demo  propellant  ballistics  (Pc, 

Motor  performance  demo  of 

surface  fire  support 

5,000-8,000  psi;  n  <  0.6). 
Optimized  high-performance 
lightweight  case. 

prototype  motor  (high  PC) 
composite  case)  Isp  >  270.5  for 
gun  launch. 

LAUNCHERS/DISPENSERS 

Smart  munition  dispenser 

Demonstrate  LOCAAS/SSB 
dispenser  for  TMD. 

Demonstrate  lightweight 

C-130  transportable  artillery 
rocket  system. 

Design  low-cost  dispenser  for 
LOCAAS  and  SSB.  Increase 
weapon  loadout  by  3X.  Design  as 
integral  shipping  container  and 
dispenser. 

Demo  Multiple  Smart  Munition 
dispensed  from  MLRS. 

SYSTEM  INTEGRATION 

Increase  weapon  standoff 

Design  and  wind  tunnel  test  (full 
scale)  wing  extension  kit  for 

SSB.  Increase  SSB  range  to  40 
nmi. 

Flight  test  demo  wing  extension 
kit  for  SSB. 

Design  and  ground  test  fast- 
reaction  standoff  weapon  for  time- 
critical  targets. 

Missile  integration 

MAT— 17-km  sled  test.  Fast 

LOSAT— missile  flight  demo. 

demonstrations 

Hawk  (low-cost  missile). 
LCPK-guided  flight  demo. 

Modernized  Hellfire  missile  flight 
demo.  . 

Survivable  airframe. 

Integrate  component  for 

Design,  fabricate,  and  ground 

Conduct  guided  flight  test  for 

autonomous  attack 

test  powered  LOCAAS. 

powered  LOCAAS. 

submunition 

range  missile. 


Demonstrate  effective  canard 
roll  control. 


Clean  ADN  propellant  (Isp 
252s)  motor  performance 
demo. 


Demo  of  low-cost  erosion, 
carbon-carbon  material  for 
nozzle  throats. 

Demo  of  efficient,  low-erosion 
fiber  or  cloth-reinforced 
insulation  material. 

Freejet  demo  of  hydrocarbon- 
fueled  scramjet  (Isp  850s;  thrust 
60  Ibf/lbm/s  at  Mach  8). 
Gun-launched  flight  test  of 
prototype  motor  (high  P0l 
composite  case,  wrapped 
around  fins)  to  demo 
performance  (range  >  3.5  nmi). 
IM  tests  of  prototype  motor. 


Hypersonic  missile 
(M  >  6.0). 

CKEM  flight  test. 
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(2)  Major  Technical  Challenges.  Missile  challenges  include  the  following: 

•  Efficient  packaging  of  all  missile  components  in  a  tube-launched  optically  guided 
weapon  (TOW)-size  missile  that  has  the  ability  to  lock-on  ground  vehicles  in  clutter 
at  ranges  up  to  5  km  and  lock-on  after  launch  up  to  10  km.  Missile  will  use  gel  motor 
technology  to  vary  thrust  allowing  flyout  to  longer  ranges. 

•  Dynamically  stable  flight  without  aerodynamic  control  surfaces  of  a  bending  airframe 
ramjet  (RJ)  missile,  a  self-starting  annular  inlet  with  68%  pressure  recovery  at  Mach 
3,  60,000-foot  altitude,  and  stable  bent  body  combustion  during  maneuver  and  all 
flight  regimes. 

•  Development  and  integration  of  miniaturized  G&C  control  actuation  technology  with 
an  advanced  composite,  high-performance  propulsion  system  in  a  small  diameter 
hypervelocity  missile  using  advanced  KE  penetrator  designs. 

•  A  low-cost,  small-producible,  strap-down  mechanism  and  guidance  components  for 
precision  guidance  of  a  highly  rolling  small  rocket  (2.75-in)  capable  of  a  circular 
error  probable  (CEP)  of  1  foot. 

•  Integration  of  a  launch  system  into  ships  that  can  accommodate  the  firing  of  a  wide 
range  of  missiles  including  Evolved  Sea  Sparrow  Missile  System,  Tomahawk,  Stan¬ 
dard  Missile  Block  4,  and  Army  Tactical  Missile  System  (ATACMS). 

•  Adaptive  airframes  for  multiple  speed  regimes. 

•  Controllability  of  an  airframe  that  is  shaped  for  very  low  drag  and  low  radar  cross 
section  (RCS). 

•  Canard  roll  control. 

•  Incorporation  of  attachments  into  composite  missile  airframes  without  compromising 
the  operational  capability  of  the  missile. 

•  Maintain  line-of-sight  antitank  (LOSAT)  lethality  in  a  smaller,  lighter,  more  maneu¬ 
verable  ICE  missile. 

•  Low-cost,  lightweight  composite  external  surfaces  that  can  satisfy  high-temperature 
(1,000°F)  and  high-stiffness  requirements  of  a  tactical  missile. 

•  Dispensing  smart  submunitions  from  MLRS. 

Solid-propellant  propulsion  challenges  lie  in  increasing  propellant  energy  and  density 
without  increasing  sensitivity,  improving  inert  propulsion  materials  strength-to- weight/- volume 
ratios,  and  reducing  erosion  and  weight  of  insulation  and  nozzle  materials. 

The  challenges  for  air-breathing  propulsion  lie  in  high-combustion  efficiencies,  reduced 
erosion  and  weight  of  combustor  insulation,  elimination  or  reduction  to  acceptable  levels  of 
ramjet  combustor  oscillations,  and  increasing  the  performance  and  reducing  the  size  of  RJ  com¬ 
ponents 

(3)  Related  Federal  and  Private  Sector  Efforts.  NASA,  DoD  service  laboratories,  indus¬ 
try,  and  academia  conduct  research  into  advanced  materials,  aerodynamics,  computational  fluid 
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dynamics,  and  shock  and  vibration  that  are  monitored  by  the  various  subject-matter  experts 
through  participation  in  conferences,  symposia,  and  joint  committees  such  as  the  joint  Army, 
Navy,  NASA,  and  Air  Force  Propulsion  Committee.  DoD  and  industry  have  efforts  in  propulsion 
technology,  flight  mechanics,  and  vehicle  structures.  Also,  NASA  has  efforts  in  propulsion  tech¬ 
nology  for  space  and  orbit  transfer,  some  of  which  are  translatable  to  tactical  propulsion.  Indus¬ 
try  propulsion  IR&D  investment  in  FY95  was  approximately  $55  million.  Further,  these  propul¬ 
sion  efforts  are  focused  through  the  Integrated  High-Payoff  Rocket  Propulsion  Technology  and 
Integrated  High-Performance  Turbine  Engine  Technology  efforts  that  are  highly  coordinated  and 
integrated  efforts  with  all  services,  NASA,  and  industry. 

c.  S&  T  Investment  Strategy 

(1)  Technology  Demonstrations.  Missile  system  integration  and  demonstration  include 
the  following  DTOs: 

•  Powered  Low-Cost  Autonomous  Attack  System  Program  (B.15) — demonstrate  an 
affordable,  miniature,  autonomous,  powered  munition  capable  of  searching,  encoun¬ 
tering,  detecting,  identifying,  tracking,  and  destroying  the  entire  spectrum  of  ground 
mobile  targets  in  many  types  of  weather  and  terrain  conditions. 

•  Miniaturized  Munition  Technology  Guided  Flight  Tests  (B.21) — demonstrate  the 
effectiveness  of  a  small,  250-pound-class  munition  with  extended  range,  enhanced 
fragmentation/enhanced  blast  warhead,  antijam  GP S/INS  guidance,  and  LADAR 
terminal  seeker. 

•  Enhanced  Fiber-Optic  Guided  Missile  ATD  (M.08) — develop  and  demonstrate  a  pre¬ 
cision  standoff  capability  against  high-priority  ground  and  airborne  (helicopter)  tar¬ 
gets  under  day,  night,  and  adverse  weather  conditions  out  to  a  range  of  1 5  km. 

•  Compact  KE  Missile  Technology  (WE. 50) — demonstrate  enhanced  system  lethality 
against  advanced  and  active  Future  Combat  System  (FCS)  threat  armor  target  arrays 
with  a  reduced  mass  hypervelocity  KE  missile  (40-50  kg)  testbed. 

•  Hypersonic  Weapons  TD  (M  l  3) — demonstrate  critical  technologies  in  the  areas  of 
propulsion,  airframe,  ordnance,  and  guidance  and  control,  which  will  allow  for  hyper¬ 
sonic  strike  weapons  that  have  an  average  velocity  of  Mach  5-6,  a  range  of  400-700 
nmi,  cost  less  than  $400,000  a  unit,  have  a  CEP  of  less  than  3  meters,  and  deliver 
ordnance  that  penetrates  18-36  feet  of  concrete. 

•  Line-of-Sight  Antitank  System  ACTD  (M.04) — develop  and  demonstrate  the  military 
utility  of  a  lightweight  KE  missile  system  that  provides  dedicated  long-range  antitank 
fires  and  high-value,  hard-target  defeat  in  support  of  close  combat  by  light  forces 
during  and  after  forced  entry  operations. 

Tactical  missile  aeromechanics  demonstrations  include  the  following  DTOs: 

•  Low-Cost  Precision  Kill  ATD  (B.18) — develop,  flight  demonstrate,  and  integrate 
onto  the  AH-64  Apache  a  very  low  cost  (~l-m  CEP)  guidance  and  control  retrofit 
package  for  the  2.75-inch  Hydra  B70  rocket. 
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•  Atmospheric  Interceptor  Technology  (D.08) — develop,  integrate,  and  demonstrate 
lightweight  kill  vehicle  technologies  for  endo-atmospheric  hit-to-kill  intercepts. 

•  Air  Superiority  Missile  Technology  (WE. 3 5) — through  design,  ground  tests,  and 
flight  tests,  demonstrate  reaction  jet  flight  control  technologies  that  will  significantly 
enhance  air-to-air  effectiveness  in  all  phases  of  air  combat. 

Tactical  missile  propulsion  demonstrations  include  the  following  DTO: 

•  Tactical  Missile  Propulsion  (WE. 39) — enhance  the  warfighter’s  overall  capability 
and  survivability  by  pursuing  robust  propulsion  technologies  that  will  increase 
weapon  system’s  kinematic  performance  and  utility. 

Launchers  and  dispensers  demonstrations  include  the  following  DTOs: 

•  Concentric  Canister  Launcher  ATD  (B.16) — significantly  lower  the  cost  of  launch 
systems  over  the  entire  life  cycle  while  increasing  operational  flexibility. 

•  High-Mobility  Artillery  Rocket  System  (M.09) — develop  and  demonstrate  a  light¬ 
weight,  C- 13 O-transportable  version  of  the  M-270  MLRS  mounted  on  a  5-ton 
family-of-medium-tactical-vehicles  truck  chassis  that  will  fire  any  rocket  or  missile  in 
the  MLRS  family  of  munitions. 

Additionally,  a  survivable  airframe  TD  is  planned  to  demonstrate  the  flight  worthiness  of  a 
wingless,  subsonic,  survivable  multimission  standoff  weapon  airframe.  This  effort  combines 
three  emerging  technologies:  low-drag  lifting  body  shape,  thrust  vector  control  (TVC),  and  novel 
louvered  inlet  concepts.  The  airframe  is  both  low  cost  and  has  inherently  low  RCS.  Lifting  body 
shape  is  optimized  for  minimum  drag  and  volumetric  efficiency. 

(2)  Technology  Development.  Technology  development  efforts  support  demonstrations 
described  above  by  providing  the  foundation  for  the  demonstrations  and  by  addressing  longer 
term  military  applications  needs  and  requirements.  Major  task  areas  are: 

•  Solid-propellant  formulation  with  emphasis  on  increased  specific  and  density 
impulse,  high-strength  mechanical  properties,  acceptable  burning  rate  properties  at 
high  pressure,  and  environment  compatibility  while  maintaining  low  sensitivity. 

•  Gelled  liquid  propellant  engine  development. 

•  High-strength-to-weight-per-volume  composite  case  development  having  acceptable 
attachments. 

•  Fiber-reinforced,  low-erosion,  heat-conductivity,  dense  insulation  material  develop¬ 
ment  that  has  low  lot-to-lot  variability. 

•  Development  of  low-cost  processes  for  fabricating  low-erosion,  carbon-carbon  noz¬ 
zles  and  nozzle  inserts. 

•  Low-cost,  compact  TVC  nozzle  system  development. 

•  Development  of  high-performance  inlets/combustors/fuel  management  for  integration 
into  hypersonic  and  supersonic  ramjet  systems. 

•  Low-drag,  high-control  force  aerodynamic  control  surfaces. 
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•  Methodologies  and  techniques  to  model  external  and  internal  aerodynamics,  fluid 
dynamics/propulsion  interactions,  fluid  dynamics/optical  interaction,  fluid  dynamics/ 
guidance  interaction,  aerothermochemical  aspects  of  target  detection  and  identifica¬ 
tion,  and  aerothermochemical  aspects  of  EM  signature  of  targets  and  backgrounds. 

•  Advanced  missile  airframes  to  support  highly  maneuverable  missiles. 

•  Integrated  microelectromechanical  systems  (MEMS)  devices  for  sensors  and  control 
effectors  for  miniature  munition  airframes. 

•  Methodologies  and  techniques  for  target  and  background  signature  modeling  and  sig¬ 
nal  generation  for  real-time  scene  generation  and  projection  with  application  for 
HWIL  simulation. 

(3)  Basic  Research.  Of  special  interest  are  quantum  chemistry,  synthesis  of  energetic 
materials,  combustion  mechanisms,  flow  structures  in  combustors,  advanced  high-specific- 
strength  materials,  computational  fluid  dynamics  methods,  better  visualization  of  analytical 
results,  new  fiber  and  resin  systems,  and  reduced  production  cost  of  advanced  composite 
components. 

5.  Ordnance 

a.  Warfighting  Needs 

DoD  requires  improvement  over  existing  ordnance  systems: 

•  Aimable  warheads  in  new  or  upgraded  antiair  missiles  that  increase  kill  probability  to 
1.0  and  reduce  requirements  for  missiles  by  20%-30%. 

•  Adaptable  warheads  that  are  more  lethal  and  resistant  to  modern  countermeasures  and 
reduce  munitions  inventory  requirements  by  30%-40%. 

•  Penetrating  weapons  that  have  300%  greater  penetration  capability  and  destroy  50% 
more  hard  targets. 

•  G&C  integrated  fuzing  that  increases  lethality  by  20%;  costs  20%  less  than  current 
systems;  and  enables  more  single-shot  kills,  fewer  sorties,  or  quicker  capture  of  air 
superiority,  surface,  and  undersea  target  neutralization. 

•  Combined  effects  explosively  formed  projectile  (EFP)  warheads  that  are  lethal 
against  both  light  and  heavy  armored  targets,  thereby  reducing  munition  requirements 
by  30%-40%. 

•  Antiarmor  warheads  that  maintain  the  overmatch  against  threat  armor  systems. 

•  Smaller,  more  lethal  weapons  that  enhance  the  Joint  Strike  Fighter  (JSF)  and  the  F-22 
sortie  effectiveness. 

•  Hard-target,  smart-fuze  accuracy  for  penetrators  impacting  at  4,000  ft/s  to  ensure 
defeat  of  deeply  buried  hard  targets. 

•  High-blast,  insensitive  explosives  for  penetrators  capable  of  surviving  very  high 
impact  forces  associated  with  impact  speeds  of  4,000  ft/s. 
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•  Dual-use  penetrator  warheads  that  have  the  same  high  effectiveness  against  surface 
(nonhardened)  targets  as  general-purpose  bombs. 

Transition  opportunities  include  AIM-9X,  Standard  Missile,  Tomahawk,  ESSM,  Ad¬ 
vanced  Air  Superiority  Missile,  AMRAAM,  Patriot,  SADARM  product  improvement,  Javelin, 
TOW/Hellfire  follow-on,  M829,  F-22,  JSF,  JASSM,  SSTD,  LHT,  Sidewinder,  and  antisurface 
systems  such  as  ARMs,  JDAMs,  Small  Smart  Bombs,  and  JSOWs. 

b.  Overview 

Ordnance  is  the  lethal  or  nonlethal  mechanism  of  the  munition  that  enables  warfighters  to 
incapacitate,  neutralize,  or  destroy  enemy  personnel,  materiel,  and  infrastructure  to  a  degree  that 
will  inhibit  the  enemy’s  ability  to  engage  in  warfare. 

(1)  Goals  and  Timeframes.  The  major  goals  for  the  ordnance  subarea  are  to  improve 
weapon  effectiveness,  multimission  flexibility,  and  aircraft  survivability;  reduce  cost;  and  mini¬ 
mize  collateral  damage.  The  goals  are  listed  in  Table  X-6. 


Table  X-6.  Ordnance  Subarea  Goals  and  Timeframes 


wm 

■WHBBM 

';l:f  v  •  Mid  Term 
{3—5  Years) 

Antiarmor— defeat 
advanced  armor  and 
armor  protection 
systems 

Evaluate  advanced 
explosives  in  shaped 
charge  and  EFP  war¬ 
heads. 

Demo  long  EFP  for  smart 
weapon  system. 

Demo  advanced  counter¬ 
measure  warhead  in  flight. 

Demo  standoff  fuze  against 
reactive/active  armor. 

Demo  combined  effects  EFP 
warhead  against  targets. 

Demo  compact  and  multiple 
effects  shaped  charges. 

LOSAT  and  modernized  Hell- 
fire  flight  demos. 

Demo  300%  increase  in  Pk  in 
dynamic  armor  engagement 
scenarios. 

Demo  next-generation  of 
warheads  that  incorporate 
new  liner  materials  and 
advanced  explosives  in 
designs  optimized  for  lighter 
weight  (-30%)  effectiveness 
against  a  broader  range  of 
targets. 

Bombs 

Develop  enhanced 
energy  explosive  fills 
for  small  bombs. 

Develop  enhanced  energy  ex¬ 
plosive  fills  for  small  bombs. 
Develop  enhanced  explosives 
for  improving  blast  and  frag¬ 
mentation. 

Develop  enhanced  energy 
explosive  fills  for  small,  thick- 
walled  bombs. 

Gun  munitions 

Demo  advanced  GPS- 
based  artillery  registra¬ 
tion. 

Demo  standoff  fuze  against 
reactive/active  armor  (AA). 

Demo  miniaturized  electronic 
fuzing  for  OICW  bursting 
munition  (guns). 

Demo  detection  of  CM  targets 
in  clutter  for  sensor-fuzed 
weapons  (AA). 

Eliminate  UXO 

Hard  target — defeat 
WMD  in  storage,  pro¬ 
duction,  and  the  field 

Identify  and  evaluate 
warhead  payloads  for 
defeating  WMD  pro¬ 
duction  and  storage 
facilities. 

Evaluate  chemical  and 
thermal  defeat  mecha¬ 
nism;  quantify  perform¬ 
ance. 

Demonstrate  2,000-lb  class 
weapon  to  deny  enemy  use  of 
WMD  stored  or  produced  in 
hardened  facility. 

Defeat,  deny,  or  disrupt 
enemy  production  and  use  of 
WMD  in  both  hardened  and 
soft  facilities. 
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Table  X-6.  Ordnance  Subarea  Goals  and  Timeframes  (cont’d) 


1—f . 

111  l&mmilim 

^ -HE 

Hard-target  penetration 
technology 

Demonstrate  high- 
density  explosives  for 
enhancing  weapon 
penetration  by  100%. 
Demonstrate  shock 
and  temperature  insen¬ 
sitive  components  for 
fuze  sensors. 

Demonstrate  high-velocity 
(4,000  ft/s)  penetration  war¬ 
head  with  >20-ft  concrete 
penetration. 

Demonstrate  high-velocity  ! 

(4,000  ft/s)  fuze  with  the  abil¬ 
ity  to  detect  target  voids 
within  1  foot  after  entering 
void. 

Demonstrate  multisensor, 
noninertial  void  sensors  for 
hard-target  penetration  fuz¬ 
ing. 

Missiles  (Navy/AF) 

Defeat  spectrum  of  air 
and  surface  threats 
using  target-adaptable 
warheads,  reactive 
fragments,  advanced 
explosives,  and  hyper¬ 
velocity  missiles  for 
time-critical  targets 

Adaptable  ordnance  that  com¬ 
bines  submunition  and  unitary 
capability. 

Ordnance  that  can  be  delivered 
at  Mach  4  and  is  effective 
against  both  ground  targets 
(150-ft  radius)  and  buried  tar¬ 
gets  (18  ft). 

Demo  reactive  fragment  lethal¬ 
ity  in  advanced  aimable  war¬ 
head. 

Increase  payload  energy 
density  by  35%. 

Ordnance  that  can  be  deliv¬ 
ered  at  Mach  6  and  is  effec¬ 
tive  against  both  ground  tar¬ 
gets  (150  ft)  and  buried  tar¬ 
gets  (36  ft). 

Direct  target  detection  of 
ground  targets  in  clutter. 

Demo  next  generation  of 
adaptable  warheads  capable 
of  expanding  target  spectrum 
and  range  of  missions.  CAV 
and  UCAV  compatibility. 

Missiles 

Qualify  advanced 
explosive  for  adaptable 
warhead. 

Imaging  IR  analysis 
and  design  for 
advanced  imaging 

TDD. 

Clutter  discrimination 
algorithm. 

Small,  precision-aimed  war¬ 
heads  that  are  20%  smaller  but 
are  more  lethal. 

Enhance  recognizability  of  kills 
by  providing  catastrophic 
destruction/structural  defeat 
capability. 

Proximity  and  GIF  modules  for 
simulation  library. 

Multispectral  GIF,  fuze/S&A, 
and  focus  warhead  integration. 
Distributed  initiation  systems. 
Low-energy  S&A  devices. 

Multispectral  GIF  for  dual-role 
application. 

Demonstrate  GIF  aimable 
warhead  capabilities. 

Increase  operational  range 
for  IR  fuzes. 

Increase  CM  capabilities  for 
active  IR  fuzes. 

Low-cost  electronic  S&A 
devices. 

(2)  Major  Technical  Challenges.  Ordnance  challenges  include  insensitive  explosives  with 
enhanced  performance;  quantification  of  very  high  velocity  penetrator  performance;  controlling 
fragmentation  on  thick-case  warheads  to  optimize  for  multiple  uses;  development  of  tougher 
materials;  development  of  property  models  for  adaptable  warhead  designs;  all-weather,  clutter 
electronic  countermeasures  (ECM),  and  chaff  performance;  high-resolution  target  imaging;  safe 
and  affordable  multimode  warhead  initiation;  and  high-fidelity  simulations  for  modeling  system 
performance.  For  improved  weapon  lethality,  challenges  include  cockpit-selectable  robust  algo¬ 
rithms  for  determining  target  parameters  and  computing  warhead  events  in  real  time,  high- 
fidelity  sensors,  and  affordable  high-shock  survival  components. 

(3)  Related  Federal  and  Private  Sector  Efforts.  DOE  explosives  technology  efforts  are 
integrated  with  DoD  efforts.  Most  benefits  in  this  area  are  derived  indirectly  from  advances  in 
related  areas  of  electronic  research. 
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c.  S&  T  Investment  Strategy 

(1)  Technology  Demonstrations.  Demonstrations  include: 

•  Conformable  Antenna  Array — demonstrate  conformable  antenna  array  for  use  as  a 
fuze  sensor  in  adjunct  guidance  antiradiation  homing  mode. 

•  Optical  Safe/Arm/Fire — demonstrate  optical  safe/arm/fire  device  to  show  that  RF 
radiation  will  not  trigger  explosive  elements. 

•  Hypersonic  Weapons  TD  (M.13) — demonstrate  hypersonic  ordnance  for  M4  delivery 
against  time-critical  targets. 

•  Reactive  Material  Warhead  ATD  (WE.  54) — demonstrate  the  ability  of  missile  war¬ 
heads  to  achieve  catastrophic  structural  kills  of  cruise  missile  and  manned  aircraft 
targets  by  enhancing  traditional  KE  defeat  effects  with  fragment  chemical  energy  that 
is  released  when  fragments  impact  targets. 

•  Programmable  Integrated  Ordnance  Suite  ATD  (B.24) — demonstrate  a  high- 
resolution  infrared  imaging  target  detection  device  that  provides  target  classification, 
aimpoint  selection,  and  optimum  warhead  burst-point  algorithms.  Program  will  inte¬ 
grate  an  aimable  warhead  to  provide  enhanced  lethality  against  fighters,  cruise  mis¬ 
siles,  bombers,  and  helicopters. 

•  Counterproliferation  Phase  I  ACTD  (J.03) — develop  and  demonstrate  technologies  in 
conjunction  with  operational  concepts  to  target  and  defeat  cut-and-cover,  shallow- 
buried,  or  above-ground-bermed  chemical  and  biological  weapon  storage  and  pro¬ 
duction  facilities  while  minimizing  collateral  hazards. 

•  Counterproliferation  Phase  II  ACTD  (J.04) — demonstrate  enhanced  penetration  capa¬ 
bilities  against  a  simulated  chemical/biological  (CB)  facility;  demonstrate  the  base¬ 
line  capabilities  of  the  Joint  Air-to- Surface  Standoff  Missile  (JASSM)  to  conduct  CB 
counterforce  missions  through  operationally  realistic  attacks  against  a  simulated  CB 
weapons  production  facility;  demonstrate  the  use  of  a  conventional  air-launched 
cruise  missile  (CALCM)-based  penetrator  and  use  unmanned  aerial  vehicle  (UAV)- 
based  chemical  sensors  for  collateral  effects  assessment;  evaluate  the  end-to-end  set 
of  products  of  the  Counterproliferation  II  ACTD. 

•  Diagnostic  Analysis  of  Improvised  Explosive  Devices  (L.05) — develop  new  equip¬ 
ment  and  systems  that  will  enable  explosive  ordnance  disposal  (EOD)  teams  to  ana¬ 
lyze  large  vehicle  bombs  and  other  improvised  explosive  devices. 

(2)  Technology  Development.  Technology  development  efforts  support  demonstrations 
described  above,  lay  the  foundation  for  success,  and  address  longer  term  military  applications. 
Major  task  areas  are  described  in  the  following  paragraphs. 

The  missiles  task  includes  air-to-air,  air-to-surface,  surface-to-air,  and  surface-to-surface 
missile  warheads,  fuzes,  and  explosives  developed  specifically  for  these  ordnance  packages.  This 
includes  6.2  and  6.3  technologies  for  the  warheads  and  fuzes,  but  only  6.2  for  the  explosives. 
Key  technologies  include  advanced  initiation  and  materials  for  aimable  warheads  and  active  and 
passive  IR  for  target  detection  and  burst-point  selection.  For  air-intercept  encounters,  key  fuze 
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technologies  provide  improved  capability  (increased  lethality)  for  conventional  edge-detection, 
side-looking  target  detection  devices  (TDDs)  and  development  of  guidance  integrated  fuzing 
(GIF)  concepts.  Technology  for  conventional  side-looking  TDD  improvements  is  being  devel¬ 
oped  to  provide  weather  capability,  clutter  discrimination,  reduced  jitter,  precision  separation 
timing,  improved  contact  sensitivity,  and  increased  warhead  energy  on  target.  All  provide  in¬ 
creased  reliability  and  lethality.  GIF  technology  is  leading  to  a  shift  from  edge  detection  and 
time-delay  algorithms  to  predictive  algorithms,  target  aimpoint  signal  processing  using  high- 
resolution  active  systems,  and  passive  imaging-type  detectors  to  provide  an  increased  capability 
for  conventional  and  directional  warheads.  Ordnance  technology  for  antisurface  applications  is 
moving  to  high-resolution  height  of  burst  and  direct  target  detection  to  place  more  energy  on  the 
target  and  to  reduce  collateral  damage  while  increasing  lethality  and  reducing  overall  cost 
through  reduced  sorties  necessary  to  kill  a  target.  The  key  for  the  antisurface  and  air  applications 
is  the  development  of  integrated  ordnance  technology  packages  that  provide  improved  lethality 
through  component  synergism. 

The  advanced  explosives  task  covers  the  complete  6.1  and  6.2  explosive  technologies.  It 
includes  molecule  development  and  formulation  work.  Formulations  for  a  specific  ordnance 
package  are  included  in  that  topic  if  accomplished  at  the  6.3  level.  This  topic  covers  generic 
technology  areas  needed  to  improve  performance  characteristics  of  explosives  that  have  benefits 
and  spinoffs  for  use  in  a  broad  range  of  applications.  Key  technologies  include  explosive  formu¬ 
lations  that  provide  significantly  increased  blast  and  fragmentation  over  existing  formulations. 
The  generic  6.1  research  covers  such  areas  as  new  materials  synthesis,  characterization,  initia¬ 
tion,  detonation,  and  modeling  studies.  The  6.2  area  includes  the  development  of  conventional 
and  insensitive  high-explosive  formulations  that  address  the  performance,  stability,  and  sensitiv¬ 
ity  requirements  of  weapon  systems.  It  covers  advanced  development  of  formulations  for  a  spe¬ 
cific  ordnance  package,  explosive  processing,  scale  up,  life-cycle  engineering,  test,  and  evalua¬ 
tion.  This  task  area  addresses  the  major  challenge  as  to  how  to  increase  performance  of  high- 
energy  munitions  while  maintaining  or  decreasing  sensitivity.  Key  technologies  under  this  topic 
include  the  development  of  a  predictive  capability  that  relates  basic  material  properties  to  per¬ 
formance  and  tactical  and  strategic  survivability,  development  of  new  materials  and  new  explo¬ 
sive  formulations  that  provide  significant  increase  in  performance  (penetration,  blast,  fragmenta¬ 
tion),  and  the  development  of  insensitive  explosives  that  have  improved  tactical  and  logistical 
survivability  over  existing  formulations. 

The  hard  target  task  covers  penetration  of  cut-and-cover  facilities,  concrete  or  earth- 
covered  facilities  above  ground,  runways,  and  buried  facilities.  Technologies  include  fuzing, 
warheads,  and  explosive  work  that  supports  this  area.  Key  technologies  are  high-strength,  high¬ 
toughness  steels  and  heavy-metal  alloys  for  penetrator  cases;  high-energy-density  explosives  for 
restricted-volume  penetrator  warheads;  explosives  that  can  survive  the  high  shock  loading  asso¬ 
ciated  with  hard-target  penetration;  and  precise  fuzing  against  a  wide  spectrum  of  hardened  tar¬ 
gets  with  extensive  and  multiple  layers.  The  hard-target  smart  fuze  and  advanced  unitary  pene¬ 
trator  components  of  the  Counterproliferation  ACTD  contribute  to  this  objective  and  are  dis¬ 
cussed  in  the  JWSTP. 

The  bombs  task  includes  general-purpose  bomb  technologies  in  warheads,  fuzing,  and  ex¬ 
plosives.  Key  technologies  are  high-energy-density  insensitive  explosives,  improved  frag¬ 
mentation  control,  and  advanced  initiation. 
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Ordnance  components  fit  into  the  gun  munitions  task.  Technologies  include  warheads, 
fuzing,  and  explosive  payloads.  The  miniaturized  6.2  fuzing  work  will  provide  the  basis  for 
eventual  integration  of  the  full  fuzing  function  with  GPS/IMU  into  low-cost  competent  muni¬ 
tions. 


The  land  mines  task  covers  technologies  in  fuzing,  explosives,  and  warheads  developed 
specifically  for  the  blocking,  fixing,  turning,  and  disrupting  of  armored  and  light  vehicles  and 
dismounted  forces.  This  includes  6.2  and  6.3  technologies  for  the  warheads  and  fuzing,  but  only 
6.3  for  the  explosives. 

The  antiarmor  task  covers  ordnance  technologies  in  fuzing,  explosives,  and  warheads  for 
defeating  heavily  armored  tanks  and  personnel  carriers.  It  exploits  and  integrates  new  concepts, 
materials,  and  advanced  explosive  formulations  to  reduce  warhead  weight  and  volume  while 
enhancing  performance  to  maintain  an  overmatch  against  evolving  threat  armor  countermeasures 
(as  tandem  warheads  counter  reactive  armor).  The  task  also  involves  the  exploration  of  various 
techniques,  concepts,  and  materials  to  enhance  the  length  (ductility)  of  shaped  charge  and  EFP 
penetrators  to  defeat  tough  targets.  It  explores  and  integrates  concepts  such  as  combined  effects 
that  allow  a  single  warhead  to  produce  lethal  effects  against  a  broader  range  of  targets.  It  may 
include  fuzing  developments  that  permit  warheads  to  function  in  an  optimal  manner  such  as  pro¬ 
viding  standoff  to  counter  active  protection  systems.  Finally,  the  antiarmor  task  develops  and 
employs  numerical  and  analytical  tools  and  models,  including  various  optimization  tools  to 
enhance  and  speed  the  warhead  design  process. 

(3)  Basic  Research.  Research  in  mechanics  is  focused  on  gun  propulsion;  warheads  and 
materials  for  antimateriel,  antiarmor,  and  hard  targets;  mechanics  of  armor/antiarmor  materials; 
explosives;  and  weapon  system  structures.  These  research  areas  are  all  critical  for  improving  the 
performance  of  U.S.  weapon  systems.  Basic  research  studies  provide  an  essential  foundation  for 
the  weapons  technology  required  to  defeat  future  threats  and  ensure  that  our  forces  can  maintain 
a  technological  edge.  Research  is  performed  by  a  blend  of  university  and  in-house  components 
uniquely  suited  to  supplying  the  technologies  needed  for  advanced  weapon  systems.  Research 
related  to  mathematics  and  computer  science,  physics,  chemistry,  materials  science,  electronics, 
and  mechanics  all  support  the  weapons  technology  requirements. 

6.  Undersea  Weapons 

a.  Warfighter  Needs 

With  the  shift  in  focus  from  global  confrontation  to  regional  conflicts  in  shallow  water  and 
littoral  zones,  a  deficiency  became  obvious  regarding  the  capability  of  undersea  weapons  to  suc¬ 
cessfully  attack  threat  submarines  under  such  harsh  environmental  conditions.  Moreover,  the 
problem  is  compounded  by  low-signature  diesel-electric  submarines  operating  in  the  shallow 
waters  armed  with  modern,  lethal  weapons.  Technological  superiority  and  affordability  of  next- 
generation  undersea  weapons  are  needed  to  ensure  the  ability  to  cope  with  an  evolving  threat  in 
harsh  environments.  The  return  on  investment  includes  the  capability  to  provide  deep-water- 
equivalent  performance  against  the  quiet,  small  diesel-electric  targets  in  shallow  water,  which 
will  be  available  in  the  short  term  (1-2  years).  By  employing  broadband  sensors  and  signal  proc¬ 
essing,  the  capability  to  defeat  sophisticated  countermeasures  will  be  available  in  the  mid  term. 
A  new  capability  to  disable  incoming  torpedoes  will  be  available  to  the  fleet  in  about  5  years.  In 
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addition,  significant  efforts  are  directed  toward  reducing  cost  of  ownership  through  commonality 
of  subsystem  hardware  and  software  and,  where  possible,  entire  systems  over  the  next  3-10 
years. 


The  end  of  the  cold  war  drastically  changed  the  outlook  for  production  of  all-up-round  tor¬ 
pedoes  and  significantly  reduced  the  planned  inventory.  DoD’s  assessment  of  industrial  issues  for 
torpedoes  indicates  all-up-round  production  is  not  needed  now,  but  there  are  requirements  for 
advancing  weapon  technologies,  upgrading  and  maintaining  the  current  inventory,  and  support¬ 
ing  torpedo  operations.  Planned  block  upgrade  programs  will  continue  to  improve  performance 
of  the  MK48  ADCAP  (Advanced  Capability),  MK50,  and  MK54  torpedoes.  CBASS  (Common 
Broadband  Advanced  Sonar  System)  has  been  established  to  provide  improved  CM  performance 
in  shallow  water,  with  an  IOC  of  FY04.  PEO(USW)  has  established  the  Stealth  Torpedo 
Enhancement  Program  (STEP),  which  contains  two  phases.  STEP1  focuses  on  guidance 
upgrades  and  has  an  FY03  start.  STEP2  focuses  on  mechanical  stealth  and  warhead  technologies 
and  has  an  FY08  start. 

b.  Overview 

The  objective  of  the  undersea  weapons  S&T  program  is  to  develop  and  demonstrate  tech¬ 
nologies  that  contribute  to  the  neutralization  of  threat  submarine  targets,  counter  (both  soft  and 
hard  kill)  enemy  torpedoes,  and  assess  the  tactical  battle  scene  and  weapon  employment  tactics. 
The  effort  is  organized  in  four  areas:  torpedo  guidance  and  control,  undersea  vehicle  propulsion, 
torpedo  countermeasure  and  counterweapon  devices,  and  undersea  warheads  and  explosives. 

(1)  Goals  and  Timeframes.  The  underlying  tenet  of  undersea  weaponry  is  innovative 
technology  leading  to  affordable,  effective  weapons.  The  program  encompasses  the  technology 
process  from  basic  research  through  applied  research  and  advanced  development,  and  transitions 
the  promising  candidate  technologies  to  weapon  systems  upgrades.  It  is  focused,  productive,  and 
responsive  to  the  needs  and  requirements  of  the  warfighters.  Some  of  the  major  technology  de¬ 
velopment  milestones  (when  the  capabilities  are  available  for  transition)  are  shown  in  Table  X-7. 

(2)  Major  Technical  Challenges.  The  primary  challenge  is  to  provide  undersea  weapon 
performance  in  the  adverse,  harsh,  shallow-water  environment  that  is  equivalent  to  our  deep¬ 
water  capability.  Quiet,  slow,  or  bottomed  targets  operating  in  cluttered  shallow-water  areas 
present  a  detection  and  classification  challenge  to  both  the  platform  and  the  weapon  because  of 
the  reverberant,  noisy  acoustic  conditions.  Moreover,  the  clutter  creates  a  plethora  of  false  targets 
that  must  be  recognized  by  identifying  features  of  various  false  targets.  As  a  result,  simultaneous 
tracks  must  be  maintained  on  several  contacts.  The  reverberant,  noisy,  congested  environment 
coupled  with  the  quiet,  slow  target  results  in  close-in  engagements  that  demand  fast  reaction. 
Achieving  this  performance  is  a  challenge  that  requires  organizing  and  coordinating  several 
undersea  weapon  technology  areas  including  shipboard  fire  control,  weapon  sensors  and  signal 
processing,  trackers,  precision  homing,  and  warhead  lethality. 

The  challenge  of  platform  survivability  is  met  by  a  multilayer  defense  strategy  that  in¬ 
cludes  both  smart,  adaptive  countermeasures  and  hard-kill  counterweapons  able  to  defend 
against  attacking  weapons  of  various  capabilities,  including  salvos.  Improved  post-launch  re¬ 
targeting  and  countermeasure  identification  will  be  possible  by  development  of  bidynamic, 
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Table  X-7.  Undersea  Weapons  Subarea  Goals  and  Timeframes 


iiil>  :■ 

Mid  Term 
(3—5  Years)  fe: 

ferm 

(6+  Years) 

Increase  the  Pk  performance  of  U.S. 
torpedoes  by  50%  in  the  littoral 
regions  (1999). 

Hard-kill  torpedo  defense  capability 
for  submarines  and  surface  ships 
(2000). 

Broadband  sonar  (2000). 

Hybrid  MEMS  fuze/S&A  (2001). 

Cooperative  engagement  using  post¬ 
launch  bidynamic  inter-sensor  (weapon 
and  platform)  processing  to  perform 
either  post-launch  retargeting  or 
improve  accuracy  (2002). 

Complete  torpedo  propulsion  system 
with  50%  reduction  in  length  (2003). 

Increased  energy  density  with 
affordable  rechargeable  battery  (4X 
AgO/Zn)  and  Lithium  wick  thermal 
system  (8X  AgO/Zn)  (2003). 

40%  reduction  in  development  and 
ownership  costs  for  both  current  and 
future  undersea  weapons  (2005). 

Full  capability  half-length  torpedo 
(2005). 

Underwater  ramjet  for  high-speed 
torpedoes  (2005). 

50%  decrease  in  size  of  UUV 
motor/propulsor  (2005). 

Technologically  superior  and 
multimission-capable  undersea 
weapons  using  >50%  common 
subsystems  (2010). 

Antitorpedo  salvo  capability  (2005). 

Smart  adaptive  countermeasures 
(2006). 

inter-sensor  processing  whereby  the  weapon  and  platform  sensors  are  simultaneously  and  coop¬ 
eratively  processed  to  better  define  the  engagement  environment.  The  weapon’s  challenge  is  fast, 
accurate  target  detection,  classification,  and  localization;  intelligent  mission  control;  and  preci¬ 
sion  homing  that  achieves  selective  warhead  placement  on  the  target  to  ensure  target  destruction. 
Increased  lethality  warheads  enhance  the  probability  of  kill  by  development  of  explosive  formu¬ 
lations  that  produce  higher  bubble  energy  and  shock  performance.  Alternatively,  standoff  dis¬ 
tances  can  be  increased  while  still  achieving  effective  mission  kill.  A  major  challenge  is  devel¬ 
opment  of  a  common,  small,  reliable  safe-and-arm  (S&A)  device  for  various  weapons  while 
retaining  the  multiple  environmental  interlocks  required  to  satisfy  current  safety  standards. 

(3)  Related  Federal  and  Private  Sector  Efforts.  Because  of  the  broad,  varied  technology 
areas  involved  in  developing  undersea  weapons,  many  federal  and  private  sector  performers  are 
involved.  In  FY97  (a  representative  year),  the  undersea  weaponry  budget  was  $38.2  million,  of 
which  $17.8  million  went  to  Navy  warfare  centers  and  $20.4  million  to  the  private  sector. 
Although  most  of  the  technology  is  Navy-unique,  some  funding  is  leveraged  by  participation 
with  organizations  interested  in  similar  pursuits.  For  example,  this  program  is  participating  with 
DARPA,  universities,  and  industry  to  develop  MEMS  technology  that  has  the  potential  to  allow 
a  common,  low-cost  weapon  S&A.  Other  examples  of  technology  areas  where  the  program  joins 
with  federal  and  private  efforts  are  sensor  materials  and  arrays,  simulation-based  design,  explo¬ 
sive  formulations,  signal  processing,  intelligent  control,  and  commercial-off-the-shelf  (COTS) 
processors. 


c.  S&  T  Investment  Strategy 

S&T  investments  for  undersea  weaponry  are  selected  in  conjunction  with  OPNAV  spon¬ 
sors  and  PEO(USW)  with  emphasis  shared  between  performance  enhancement  and  reduction  of 
cost  of  ownership.  The  program  provides  an  integrated  effort  comprising  basic  research  that  sup¬ 
ports  an  applied  research  program  that,  in  turn,  leads  to  current  and  planned  ATDs  and  the 
advanced  development  undersea  weaponry  core  line,  which  began  in  FY97. 
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(1)  Technology  Demonstrations.  There  are  three  DTOs  in  the  undersea  weapons  technol¬ 
ogy  area: 

•  Antitorpedo  Torpedo  ATD  (WE.  29) — demonstrate  antitorpedo  torpedo  homing  and 
fuzing  technologies  that  can  be  incorporated  into  existing  and  planned  torpedo  and 
submarine  defensive  warfare  systems. 

•  Broadband  Torpedo  Sonar  Demonstration  (WE.32) — demonstrate  bandwidths  five 
times  that  of  existing  torpedo  sonars  to  provide  improved  performance  in  harsh 
shallow- water  environments  and  in  advanced  countermeasure  environments. 

•  Reduced  Size  Torpedo  Subsystem  Demonstration  (WE.55) — develop  and  demon¬ 
strate  by  2003  torpedo  subsystems  in  reduced  sizes  so  that  these  subsystems  or  com¬ 
ponents  would  be  applicable  to  various  sizes  of  torpedoes  and  counterweapons. 

The  following  additional  demonstrations  are  planned: 

•  Affordable  Common  CM  Technology  Demonstration — demonstrate  affordable  tech¬ 
nologies  that  can  be  transitioned  and  incorporated  into  planned  CM  procurements  and 
result  in  an  overall  40%  reduction  in  the  total  ownership  costs  of  submarine-launched 
torpedo  and  sonar  countermeasures. 

•  Core  Line  Technology  Demonstrations — demonstrate  (1)  a  fuel  and  closed-cycle 
cooling  system  to  replace  the  current  open-cycle  Otto  fuel  engine  used  in  a  large 
number  ofU.S.  torpedoes;  (2)  a  simulation-based  design  capability  to  analyze  system 
cost  and  performance  interaction;  (3)  broadband  sensors  and  processing  to  support 
DTO  WE.32;  (4)  a  very  high  speed  supercavitating  underwater  vehicle;  (5)  a  multi- 
mode  warhead  concept;  and  (6)  an  improved  muffler  to  reduce  the  acoustic  signature 
of  torpedoes 

(2)  Technology  Development.  Undersea  weapons  embrace  those  technologies  that  con¬ 
tribute  to  the  neutralization  of  submarine  targets,  countering  and  hard  killing  of  enemy  torpe¬ 
does,  and  assessment  of  tactical  battlespace/weapon  employment  tactics.  The  work  is  separated 
into  four  efforts: 

•  Guidance  and  control.  This  effort  includes  a  broad  regime  of  technologies  acting 
together  or  singly  to  detect,  classify,  engage,  and  neutralize  submarines  and  surface 
ships. 

•  Undersea  vehicle  propulsion.  This  effort  seeks  the  development  of  high-  and  low-rate 
propulsion  systems  for  torpedoes  and  UUVs,  respectively. 

•  Torpedo  countermeasure  and  counterweapon  devices.  The  objective  is  development 
of  affordable  technologies  that  provide  submarines  and  surface  ships  with  a  robust 
layered  defense  capability  possessing  a  high  degree  of  protection  against  torpedo 
attack  to  ensure  platform  survivability. 

•  Undersea  warheads  and  explosives.  This  effort  will  provide  explosives  formulations 
meeting  both  operational  performance  requirements  and  the  Navy’s  insensitive  muni¬ 
tions  requirements. 
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(3)  Basic  Research.  Much  of  the  basic  research  (6.1)  relating  to  undersea  weapons  is 
under  the  direction  and  responsibility  of  the  same  scientists  involved  with  undersea  weaponry 
applied  research  (6.2).  They  have  responsibility  for  6.1  and  6.2  resources,  participate  in  formu¬ 
lating  and  managing  ATDs,  and  are  involved  with  the  6.3  core  line.  This  link  provides  a  key 
influx  of  high-quality  science  into  undersea  weaponry  that  carries  through  to  the  fleet.  In  addi¬ 
tion,  other  Office  of  Naval  Research  (ONR)  basic  research  program  managers  are  encouraged 
through  technology  area  workshops  to  focus  basic  research  tasks  on  topics  with  application  to 
undersea  weaponry  technology.  In  this  way,  innovative  science  programs  are  influenced  to  con¬ 
tribute  ultimately  to  the  undersea  weapon  technology  base.  Some  relevant  research  areas  are: 

•  Intermetallic-based  warheads 

•  Wake  characterization 

•  Modeling  of  energetic  reactions 

•  Classification  and  sorting  methods 

•  EM  force-based  explosives 

•  Situational  awareness 

•  Computational  fluid  dynamics 

•  Combustion  mechanics 

•  Combustion  modeling 

•  Electrode  material  characterization 


•  Active  control 

•  Data  fusion  procedures 

•  Fuzzy  logic 

•  Tracking  techniques 

•  Neural  nets 

•  Intelligent  control 

•  High-heat  flux  density 

•  Propellant  ingredients 

•  Propellant  formulation  modeling 


7.  Weapons  Lethality/Vulnerability 

a.  Warfighter  Needs 

Weapons  lethality/vulnerability  is  a  core  supporting  technology  essential  to  the  success  and 
cost  effectiveness  of  many  DoD  technologies  and  processes.  Although  not  as  visible  as  most  new 
weapon  technologies,  weapons  L/V  products  are  an  essential  component  of  the  successful  devel¬ 
opment  and  employment  of  a  wide  range  of  DoD  technologies  and  weapon  systems,  including 
warhead  and  weapon  system  designs,  force-on-force  simulations,  live-fire  tests  and  evaluations, 
and  engagement  plans. 

DoD  decisionmakers  must  ensure  the  effective  lethality  of  emerging  weapon  systems  and 
minimize  the  vulnerability  of  current  and  future  weapons  platforms  and  protective  structures. 
Weapons  L/V  tools  are  used  to  analyze  virtually  all  materiel  in  the  acquisition  process.  Uses 
range  from  analyzing  the  newest  materials  being  considered  for  potential  applications  through 
evaluating  currently  fielded  systems  for  potential  cost-effective  enhancements  and  product 
improvements.  As  such,  weapons  L/V  tools  are  integral  to  the  analysis  of  numerous  DTOs, 
ATDs,  and  other  6.2  programs  and  are  critical  to  the  evaluation  of  materiel  systems  for  all  acqui¬ 
sition  milestone  review  decisions.  Weapons  L/V  tools  must  evolve  to  match  near-,  mid-,  and 
long-term  materiel  acquisition  requirements. 

DoD  uses  force-on- force  simulations  to  support  major  decisions  affecting  force  structure  as 
well  as  the  development  of  tactics  and  doctrine.  Weapons  L/V  tools  are  a  critical  foundation  of 
these  simulations.  Data,  analysis  models,  and  analysis  outputs  are  transitioned  to  the  Joint  Logis¬ 
tics  Commanders’  Joint  Technical  Coordinating  Groups  (JTCGs)  and  also  support  training  devel¬ 
opment,  weapon  selections,  aircraft  loads,  and  procurement  planning.  Similar  analyses  are  used 
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to  determine  the  size  and  composition  of  the  War  Reserve  Stockpile  and  to  determine  which 
weapons  to  match  against  which  targets  for  both  strategic  and  tactical  engagements. 

DoD  acquisition  program  managers  need  to  ensure  that  their  respective  systems  meet  or 
exceed  program  requirements.  Use  of  weapons  L/V  tools  early  in  the  design  phase  has  a  docu¬ 
mented  5:1  return  on  investment  and  a  30:1  return  on  investment  over  experimentation  with 
actual  hardware.  Weapons  L/V  tools  are  part  of  the  DoD  simulation-based  acquisition  initiatives. 
These  tools  also  are  used  extensively  to  support  congressionally  mandated  live-fire  tests  by 
focusing  actual  tests  with  pre-shot  predictions  and  by  providing  post-shot  analyses  for  system 
evaluations. 

Finally,  the  Joint  Chiefs  of  Staff  and  the  regional  commanders-in-chief  (CINCs)  require  in- 
depth,  reliable  information  to  plan  and  conduct  precision  engagements  for  maximum  effect  while 
limiting  collateral  damage.  Weapons  L/V  products  provide  the  weaponeering  tools  to  support  the 
matching  of  weapons  to  targets  to  achieve  the  required  results.  These  tools  are  being  used  exten¬ 
sively  today.  As  more  countries  add  weapons  of  mass  destruction  to  their  arsenals,  the  weapons 
L/V  weaponeering  tools  are  becoming  more  critical  in  understanding  shifts  in  the  balance  of 
power  and  in  developing  effective  countermeasures.  Significant  efforts  are  being  expended  in  the 
near-,  mid-,  and  long-term  timeframes  to  incorporate  the  capabilities  of  existing  and  emerging 
weapons  against  both  environmental  and  structural  protective  shielding  to  defeat  specialized 
targets. 


b.  Overview 

Weapons  L/V  is  an  enabling  technology  area  that  develops  the  tools,  techniques,  and 
methodologies  that — 

•  Support  evaluations  of  DTOs,  ATDs,  advanced  system  concepts,  systems  in  acquisi¬ 
tion,  and  systems  in  service. 

•  Provide  the  analytical  foundation  to  confidently  and  cost  effectively  evaluate  the  suit¬ 
ability  of  emerging  L/V  technologies  and  to  guide  future  S&T  investments  in  hard¬ 
ware  and  capabilities. 

•  Support  congressionally  mandated  live-fire  test  and  evaluations. 

•  Support  U. S.  warfighters  with  weaponeering  tools. 

Weapons  L/V  tools  are  developed  using  a  combination  of  mathematical  and  statistical 
techniques;  physical  experimentation;  physics-based,  large-scale  numerical  simulations;  hydro¬ 
codes  and  finite-difference  methodologies;  engineering  expertise;  and  specialized  analysis  codes. 
The  goals  of  weapons  L/V  are  achieved  by  the  continuous  development  and  distribution  of  im¬ 
proved  analytical  and  predictive  capabilities  and  the  transition  of  these  tools  to  the  CINCs, 
acquisition  program  managers,  decisionmakers,  and  other  users  for  their  analytical  requirements. 

(1)  Goals  and  Timeframes.  The  major  goals  for  weapons  L/V  are  to  support  the  tri¬ 
service  and  the  Defense  Threat  Reduction  Agency  (DTRA)  weapons  community  through  the 
provision  of  analytical  tools  and  databases.  The  number  of  U.S.  systems  required  to  undergo 
live-fire  testing  and  evaluation  in  accordance  with  U.S.  code  has  remained  constant  despite 
defense  spending  reductions.  Programs  are  phased  to  concentrate  on  the  production  of  method¬ 
ologies,  capabilities,  and  environments  of  general  utility  in  the  near  term  (1-2  years)  in  order  to 
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support  high  payoffs  in  the  mid  term  (3-5  years)  and  far  term  (6+  years).  Goals  include  the 
development  of  the  data,  tools,  techniques,  and  methodologies  shown  in  Table  X-8. 


Table  X-8.  Weapons  L/V  Subarea  Goals  and  Timeframes 


*  Near  Term  (1^  wars):  . 

Mid  Term  (3-5  years)  . 

:  F$r  Term  {$*  years) 

Incorporate  new  materials,  higher 
velocity  warheads,  and  new  system 
technologies  into  existing  weapons 
LTV  codes.  Further  expand  method¬ 
ologies  to  encompass  potential 
collateral  effects. 

Improve  analytical  tools  to  handle 
additional  threats  and  materials,  to 
model  complex  phenomena  (hydro- 
dynamic  ram,  ballistic  shock,  high- 
strain  rate),  and  to  cover  gaps  in 
predictive  capabilities. 

Model  complex  and  synergistic 
damage  mechanism  interactions 
as  feasible:  penetrator,  fragment/ 
debris,  blast /shock,  and  fire/ 
fumes 

Determine  contribution  of  ballistic 
damage  mechanisms  for  weapon 
and  combat  system  pairings. 

Determine  the  range  and  validity  of 
analysis  codes;  develop  specialty 
algorithms  as  needed  for  develop¬ 
ing  weapon  systems. 

Apply  V&V  and  configuration 
control  methodologies  to  analyti¬ 
cal  tools  and  principal  model 
architectures. 

Develop  algorithms  for  the  newer 
materials  including  composites; 
develop  and  expand  models  to  en¬ 
compass  nonlethal  engagements. 

Develop  collateral  damage  effects 
methodologies  consistent  with 
weapon  and  target  pairings,  espe¬ 
cially  for  targets  containing  toxic 
materials. 

Develop  and  validate  end-to-end 
methodologies  for  assessing 
nonlethal  damage  mechanisms 
on  high-value,  ground-fixed 
targets. 

Develop  more  accurate  environ¬ 
mental  effects  algorithms  for 
ballistic  events. 

Extend  and  develop  parallel  com¬ 
puting  capabilities  to  reduce  analy¬ 
sis  processing  times  and  to 
enhance  decisionmaking. 

Exploit  emerging  high- 
performance  computing 
advancements. 

Develop  basic  physics-based  mod¬ 
els  of  target  interactions  by  evolving 
from  empirical  models. 

Develop  methodology  for  evaluat¬ 
ing  active  protection  and  integrated 
protection  systems. 

(2)  Major  Technical  Challenges.  Technical  challenges  for  the  U.S.  Army’s  weapons  L/V 
community  are  directly  tied  to  development,  testing,  simulation-based  acquisition,  and  fielding 
of  new  materials  and  novel  technologies  for  Army  Vision  2010  and  Army  After  Next.  Signifi¬ 
cant  near-term  technical  challenges  include  (1)  development  of  ammunition  response  algorithms 
for  rocket  motor  ignitions  and  explosions  to  more  accurately  predict  the  survivability  and  lethal¬ 
ity  of  Army  weapon  systems  and  munitions  (such  as  Crusader,  FSCS,  FCS,  MLRS,  HIMARS, 
M74  and  M85  bomblets,  and  BAT  P3I);  (2)  engineering-based  predictions  of  the  subsystem 
capabilities  of  air  and  ground  combat  platforms  after  multiple  impact  combinations  of  direct-  or 
indirect-fire  threats;  (3)  verification  and  validation  (V&V)  of  component-level  ballistic  algo¬ 
rithms  in  L/V  analysis  codes  to  support  development  and  congressionally  mandated  live-fire  test 
and  evaluation;  (4)  physically  based  models  to  predict  the  probability  of  ignition  of  sustained 
fuel  fires  in  U.S.  ground  combat  systems  with  and  without  fire  suppression  systems;  (5) 
advanced  armor  penetration  algorithms  for  survivability/lethality  analysis  codes  for  sophisticated 
multilayering  schemes  and  functionally  graded  material  technologies  under  development  for 
multihit  protection  of  Army  combat  systems;  (6)  improved  compartment-  and  component-level 
analysis  codes  to  predict  the  survivability,  vulnerability,  and  lethality  of  next-generation  vehicle 
armament,  propulsion,  active  protection,  and  counteractive  protection  systems. 

Technical  challenges  for  the  U.S.  Navy’s  weapons  L/V  community  arise  from  the  require¬ 
ments  to  evaluate  and  support  the  development  of  both  new  antiair  missile  warhead  concepts  and 
underwater  weapon  warhead  concepts.  The  antiair  concepts  include  smaller  but  more  lethal 
precision-aimed  warheads  and  warheads  that  utilize  reactive  materials  as  damage  mechanisms. 
Near-term  technical  challenges  include  development  of  (1)  physically  based  engineering  models 
that  predict  structural  damage  to  air  targets  from  multiple  fragment  impacts,  (2)  an  understanding 
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of  target  interactions  and  damage  resulting  from  the  use  of  reactive  materials  as  damage  agents, 
and  (3)  physically  based  damage  prediction  models.  In  the  longer  term,  the  technical  challenge  is 
to  globally  assess  the  physics  of  cumulative,  combined,  or  synergistic  damage  effects  of  multiple 
warhead  damage  mechanisms  on  air  targets  so  as  to  significantly  increase  the  capability  to  esti¬ 
mate  realistic  warhead  effects  on  a  target.  Near-term  technical  challenges  to  support  underwater 
weapon  concepts  include  development  of  (1)  a  model  to  assess  the  damage  inflicted  to  a  threat 
torpedo  as  a  result  of  the  shock-wave  loading  produced  by  a  counterweapon  warhead,  and  (2)  a 
high-fidelity,  physics-  or  mechanics-based  simulation  to  predict  the  response  of  naval  targets 
(ships,  submarines,  torpedoes,  mines)  to  underwater  explosion  effects. 

Major  technical  challenges  facing  the  U.S.  Air  Force’s  weapons  L/V  community  include 
understanding  the  survivability  characteristics  of  hypersonic  penetrators  into  soil  and  concrete 
target  materials;  the  penetration  performance  of  munitions  into  various  indigenous  materials  such 
as  granite,  limestone,  and  fractured  rock;  the  efficacy  of  advanced  warhead  fills  such  as  agent 
defeat  weapon  payloads  and  nonlethal  functional  kill  mechanisms;  and  the  lethality  of  emerging 
lower  charge-to-case  weight  munitions  and  precise  small  weapons.  Successfully  overcoming 
these  challenges  depends  primarily  on  the  ability  to  generate  and  compile  sufficient  experimental 
data  to  verify  mathematical  hypotheses  or  the  ability  to  validate  the  suitability  of  existing  models 
and  methodologies  within  characteristic  regimes  for  which  they  were  not  originally  developed. 

(3)  Related  Federal  and  Private  Sector  Efforts.  Nonnuclear  survivability/vulnerability 
data,  information,  methodologies,  codes,  and  analyses  related  to  U.S.  and  foreign  aeronautical 
and  surface  systems  are  distributed  to  other  government  organizations  and  industry  through  the 
Survivability  Vulnerability  Information  Analysis  Center  sponsored  by  two  Joint  Logistics  Com¬ 
manders’  JTCGs,  one  on  Aircraft  Survivability  (JTCG/AS)  and  the  other  on  Munitions  Effec¬ 
tiveness  (JTCG/ME).  In  addition,  many  non-DoD  and  civilian  agencies  use  and  contribute  to 
DoD  results,  including  law  enforcement  agencies,  counterterrorist  activities,  shock  trauma  units 
in  hospitals,  the  American  Association  of  Automobile  Medicine,  universities,  and  many  other 
private  sector  industries.  The  weapons  L/V  community  also  actively  participates  in  international 
exchanges  through  The  Technical  Cooperation  Program,  data  exchange  agreements,  memoran¬ 
dums  of  understanding,  and  NATO.  It  is  estimated  that  industiy  uses  weapons  L/V  products  in 
support  of  government  analyses  at  a  funding  level  of  approximately  $40  million  per  year. 

Defense  efforts  to  forge  better  links  with  the  Ballistic  Missile  Defense  Organization  and 
DARPA  have  the  potential  to  provide  opportunities  for  these  organizations  to  leverage  current 
weapons  L/V  analytical  capabilities  and  methodologies.  Additionally,  weapons  L/V  has  the 
potential  to  benefit  from  unique  aspects  associated  with  nontraditional  engagements. 

c.  S&  T  Investment  Strategy 

(1)  Technology  Demonstrations.  Weapons  L/V  is  inherently  an  enabling  technology  that 
supports  the  development  of  ATDs,  ACTDs,  DTOs,  and  service-specific  technology  objectives. 
Though  weapons  L/V  products  are  less  visible  than  hardware- oriented  S&T  programs,  their 
databases,  methodologies,  and  analysis  codes  contribute  to  the  quality  of  design  and  develop¬ 
ment  of  most  DoD  weapon  systems.  These  contributions  are  measurable  by  vulnerability  reduc¬ 
tions,  lethality  enhancements,  concept  tradeoffs,  analyses  of  alternatives,  and  inputs  to  predictive 
combat  models.  Specific  contributions  vary  by  service  and  agency. 
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Verification  and  validation  L/V  models  for  predicting  weapon  effects  against  high-value 
fixed  targets  are  being  directly  funded  and  accomplished  by  weapons  L/V.  The  DTRA  and  Air 
Force  are  cooperatively  working  on  DTO  WE.57,  Lethality/Vulnerability  Models  for  High-Value 
Fixed  Targets.  DTRA’s  efforts  in  concrete  and  rock  penetration  data/models,  component  fragility 
models,  and  enhanced  blast  models  also  link  to  the  JWSTP  and  DTOs  for  Counterproliferation, 
Prediction  of  Collateral  Effects,  Hard  Target  Defeat,  and  Structural  Blast  Mitigation. 

For  the  U.S.  Army,  weapons  L/V  products  are  applied  to  over  20  service-specific 
DTOs/ATDs  on  principally  a  customer-funded  basis.  Examples  of  analyses  of  combat  suitability 
and  technical  identification  of  future  L/V  requirements  include  programs  such  as  the  PGGM 
(DTO  M.06),  Integrated  Hit/Kill  Avoidance  Optimization  (DTO  GV.13),  Future  Scout  and 
Cavalry  System  (FSCS)  (DTO  GV.01),  Future  Combat  System  (FCS),  Ballistic  Protection  for 
Individual  Survivability  (DTO  HS.05),  and  Force  XXI  Land  Warrior  (DTO  HS.10).  In  the  case 
of  the  U.S.  Navy,  antiair  and  antisurface  technical  links  include  the  Reactive  Warhead  ATD 
(DTO  WE.54),  Advanced  Integrated  Aimed  Warhead,  and  Hypersonic  Weapons  Technology 
Demonstration  (DTO  M.13). 

With  the  reduction  of  defense  spending  for  procurement  of  major  weapon  platforms,  the 
need  for  analyses  using  constructive  models,  simulation-based  acquisition,  and  man-in-the-loop 
distributed  interactive  simulations  requires  additional  technical  information  to  effectively  evalu¬ 
ate  technologies  and  to  justify  new  procurement  programs.  The  basis  for  these  decisions  is,  in 
part,  analysis  applications  of  weapons  L/V  products.  Several  DTAP  panels,  including  Air  Plat¬ 
forms,  Ground  and  Sea  Vehicles,  Space  Platforms,  and  Human  Systems,  require  the  use  of  these 
products  to  effectively  evaluate  their  systems. 

As  an  enabling  technology,  weapons  L/V  analyses  are  included  in  the  evaluation  of  weap¬ 
ons  lethality  and  system  survivability  at  all  levels.  In  this  regard,  weapons  L/V  technology  is 
ubiquitous  within  DoD.  Milestone  I  decisions  incorporate  the  results  of  weapons  L/V  analyses  to 
determine  the  expected  lethality  of  munitions  and  the  survivability  of  air,  land,  and  sea  vehicles. 

(2)  Technology  Development.  The  weapons  L/V  technology  development  occurs  in  six 
specific  areas  to  address  ballistic  physical  interaction  and  resulting  target  damage  at  the  compo¬ 
nent,  subsystem,  and  weapon  system  levels  by  using  the  most  effective  underlying  modeling 
techniques: 

•  Primary  Penetrator  Phenomenology:  Generally  the  best  predictor  of  target  defeat,  this 
area  requires  constant  refinement  to  account  for  newer  materials  (e.g.,  composite  ar¬ 
mors,  reactive  armors),  changing  engagements  (e.g.,  hypervelocity  impacts,  active 
protection  systems),  better  construction  methods  and  materials,  and  more  accurate  ter¬ 
restrial  and  oceanographic  modeling. 

•  Fragment/Debris  Phenomenology:  Fragments  and  debris  are  the  primary  kill  mecha¬ 
nisms  for  most  indirect-fire  weapons  against  lightly  armored  systems  and  personnel, 
and  highly  effective  secondary  kill  mechanisms  for  direct-fire  weapons  penetrating  ar¬ 
mored  vehicles  and  fixed  targets.  Survivability  is  highly  dependent  on  limiting  the 
amount  of  additional  damage  resulting  from  fragments  and  debris. 


X-43 


DEFENSE  TECHNOLOGY  AREA  PLAN 


•  Ballistic  Blast  and  Shock  Phenomenology:  These  mechanisms  are  increasingly 
important  kill  mechanisms,  especially  for  electronic  equipment,  structures,  and  com¬ 
posite  materials.  Additionally,  individual  soldier  injury  and  incapacitation  results  from 
exposure  to  blast  waves  and  from  the  rapid  acceleration  and  deceleration  of  a  soldier’s 
body  subjected  to  blast  and  shock. 

•  Fire  and  Fume  Phenomenology:  Fire  and  fumes  are  major  contributors  to  aircraft  loss. 
The  accurate  prediction  of  fires  is  becoming  more  significant  in  ground  and  sea  vehicle 
analyses.  Advanced  high-temperature  incendiary  payloads  hold  promise  for  neutraliz¬ 
ing  and  minimizing  the  spread  of  chemical  and  biologic  agents  after  target  attack.  The 
incapacitation  of  personnel  exposed  to  fumes  from  burning  material  and  chemical 
agents  is  being  incorporated  into  personnel  vulnerability  analysis  codes. 

•  Damaged  Target  Response:  This  area  focuses  on  the  relationship  of  combat  damage  to 
quantifiable  measures  of  the  residual  capabilities  of  a  weapon  system  and  its  critical 
subsystems.  Efforts  encompass  pre-engagement  conditions  and  post-attack 
assessments. 

•  Supporting  Technologies:  The  area  includes  exploitation  of  computer  science  innova¬ 
tions,  analysis  codes,  visual  graphics  techniques,  and  advanced  statistical  methodolo¬ 
gies  to  enhance  the  speed,  fidelity,  and  confidence  in  weapons  L/V  analyses. 

(3)  Basic  Research.  The  weapons  L/V  community  maintains  essential  links  with  basic 
research  principally  to  support  precision  equipment  and  full-dimensional  protection  operational 
concepts.  The  specific  disciplines  of  interest  to  L/V  analyses  are  physics,  chemistry,  mathemat¬ 
ics,  computer  science,  mechanics,  electronics,  ocean  sciences,  atmospheric  and  space  sciences, 
material  science,  terrestrial  science,  and  biological  sciences.  The  Strategic  Research  Objective 
for  attaining  smart  structures  provides  a  significant  challenge  for  modeling,  predicting,  control¬ 
ling,  and  optimizing  the  dynamic  response  of  complex,  multielement,  deformable  structures  used 
in  land,  sea,  and  aerospace  vehicles  and  systems. 

8.  DEW  Lasers 

a.  Warfighter  Needs 

DoD  requires  improved  or  new  capabilities  in  strategic  and  tactical  missile  defense,  cruise 
missile  defense,  satellite  negation,  high-resolution  imagery,  air  defense,  ship  defense,  ground 
combat  and  close  support,  and  aircraft  self-protection.  All  of  these  requirements  can  be 
addressed  by  laser  weapon  systems.  Laser  and  optical  system  technology  offers  the  potential  for 
a  paradigm  shift  in  weapon  systems  for  the  21st  century: 

•  Long-range,  speed- of-light  delivery  to  target. 

•  Graduated  engagements,  from  disrupt  to  destroy. 

•  Surgical — minimum  collateral  damage,  low  fratricide. 

•  Multiple,  low-cost  shots — large  number  of  kills  per  platform. 

•  All-aspect  engagements — unconstrained  by  kinematics  or  gravity. 
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•  Synergism  with  high-resolution  optical  sensing — imaging,  surveillance,  standoff 
detection. 

These  advantages  will  provide  dramatic  improvements  in  current  weapon  capabilities  and 
enable  new  missions  that  are  not  currently  possible.  Within  the  next  5  years,  this  includes  transi¬ 
tion  of  semiconductor  laser  technology  to  nonlethal  weapons  (illumination,  designation)  and 
medical  laser  applications.  After  the  turn  of  the  century,  potential  new  weapon  capabilities  in¬ 
clude  the  airborne  laser  (ABL)  for  boost-phase  negation  of  theater  and  cruise  missiles  at  long 
range;  ground-based  laser  (GBL)  negation  of  low  Earth  orbit  (LEO)  satellites;  space-based  laser 
(SBL)  for  theater/national  missile  defense,  antisatellite  (ASAT),  surveillance,  target  designation, 
and  active  and  passive  target  discrimination;  moderate-power  laser  systems  for  robust  infrared 
countermeasures  (IRCMs);  passive  and  active  laser/optical  systems  for  remote  sensing/standoff 
detection;  laser  weapons  for  defeat  of  antiship  missiles  and  unconventional  low-value  threats 
(e.g.,  power  boats,  UAVs);  and  laser  weapons  for  platform/base  self-protection  and  offensive 
capabilities  in  tactical  engagements. 

b.  Overview 

(1)  Goals  and  Timeframes.  Technology  development  and  demonstration  efforts  are  ori¬ 
ented  to  establish  a  mature  and  comprehensive  technology  base  to  support  laser  weapon  systems 
development  decisions.  In  many  cases,  this  requires  an  integrated  demonstration  of  laser  and 
optical  technology  components  and  subsystems.  Major  goals  and  associated  timeframes  are  listed 
in  Table  X-9. 

(2)  Major  Technical  Challenges.  The  major  technical  challenges  being  addressed  in  the 
area  of  laser  devices  are  increasing  laser  device  efficiency,  reducing  system  size  and  weight  to 
meet  platform  constraints,  and  scaling  to  high  power  while  maintaining  good  beam  quality.  For 
some  applications,  the  laser  device  must  also  operate  at  a  specific  wavelength  or  in  a  particular 
wavelength  band.  Another  major  challenge  is  to  develop  and  integrate  the  high-energy  laser  sys¬ 
tem  technologies  to  make  them  realistically  operational.  These  complex  weapon  systems  must 
demonstrate  very  high  reliability  with  little  if  any  day-to-day  maintenance.  They  must  also  be 
capable  of  being  operated  by  crews  (not  scientists)  or  even  of  operating  completely  unattended. 
This  is  particularly  true  of  any  space-based  system. 

Major  technical  challenges  being  addressed  in  beam  control  efforts  include  development 
and  demonstration  of  adaptive  optics  hardware  to  compensate  for  distortions  in  the  beam  train 
and  in  propagation  to  the  target,  application  of  laser  beacon  concepts  to  sense  distortions  caused 
by  atmospheric  turbulence,  rejection  of  high-bandwidth  jitter  induced  by  platform  and  atmos¬ 
pheric  turbulence,  compensation  for  tilt  anisoplanatism,  active  tracking  and  illuminator/target 
effects,  aimpoint  designation  and  maintenance,  and  overall  beam  control  system  integration  and 
performance  evaluation. 

In  the  area  of  laser  effects,  the  major  technical  challenge  addressed  is  determining  the  ma¬ 
terials,  configuration,  functional  characteristics,  and  vulnerability  of  potential  targets.  To 
assess  the  payoff  of  specific  applications  and  to  support  system  development  decisions,  a  signifi¬ 
cant  challenge  is  the  development  of  modeling  and  simulation  tools  to  determine  weapon  system 
performance  and  military  effectiveness.  Finally,  an  important  challenge  for  the  operational  appli¬ 
cation  of  laser  systems  is  to  establish  accurate  safety  thresholds  for  the  protection  of  personnel. 
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Table  X-9.  DEW  Lasers  Subarea  Goals  and  Timeframes 


Short  Term 
(t— 2  years) 

Mid  Term 
{3— S  years) 

Long  Term  :f : 

.§!?:  •.  ■  {6+ years) 

ABL  for  boost-phase 
negation  of  theater  missiles 
at  long  range  (up  to  600 
km) 

COIL  device,  atmospheric 
measurements,  adaptive 
optics,  and  beam  control 
technology  to  establish 
maturity  that  will  support 
transition  to  ABL  EMD. 

Support  IOC  2005  (2 
aircraft),  support  FOC 

2007. 

Advanced  COIL,  adaptive 
optics,  and  beam  control 
technology  to  provide  20- 
30%  increase  in  ABL 
operational  range. 

GBL  for  negation  of  LEO 
satellites 

Feasibility  demos  of 
adaptive  optics  for 
atmospheric  compen¬ 
sation  and  active  satellite 
tracking. 

Integrated  beam  control 
demo/full-scale  demo  of 
weapons-class  perform¬ 
ance  for  all  atmospheric 
compensation  and  beam 
control  functions. 

Advanced  COIL,  adaptive 
optics,  and  beam  control 
technology  to  support 
design  optimization  and 
performance  growth  for 

GBL  ASAT  system 
development 

SBLfor  TMD,  NMD,  ASAT, 
surveillance,  target  des¬ 
ignation,  and  active  and 
passive  target 
discrimination 

Demo  integrated  beam 
director,  beam  control,  and 
laser  resonator.  Ground 
demo  acquisition  and 
tracking  technology. 

Demo  uncooled  laser 
resonator  optics.  Fly 
acquisition  and  tracking 
experiment.  Demo  high- 
efficiency  laser  nozzles. 
Demo  CW  high-power 
phase  conjugation. 

SBL  readiness 
demonstrator. 

Laser  system  for  IR 
countermeasures,  based 
on  damage/destroy  (D2) 
mechanisms 

Field  demo  of  D2  against 
imaging  threat. 

Establish  vulnerability  of 
target  set;  demo  laser 
device  feasibility  and 
scaling  for  selected  wave¬ 
length. 

Ground  demo  of  integrated 
laser  system  performance 
against  IR/RF-guided 
missile  hardware  in  realistic 
scenarios. 

Navy  HEL  weapon 

Demo  1-kWFEL. 
Characterize  near  1-p.m 
laser  material  interaction  at 
high  power. 

Head-on  ASCM  assured 
kill,  littoral  threat 
vulnerability,  system 
concepts,  and  military  utility 

Solid-state  laser  sources 
and  integrated  beam 
control 

Demo  modular  solid-state 
laser  building  block. 

Demo  architecture  for 
scaleable  laser  arrays; 
demo  concept  for 
electronic  beam  steering. 

Demo  coherent  array 
scaling  to  moderate  and 
high  power;  establish 
feasibility  of  conformal 
arrays  and  integrated  laser 
source/beam  control. 

(3)  Related  Federal  and  Private  Sector  Efforts.  DoD  organizations  have  primary  respon¬ 
sibility  for  development  and  application  of  high-power  laser  technology.  However,  there  is  some 
complementary  activity  within  DOE  and  industry.  Lawrence  Livermore  and  Sandia  National 
Laboratories  have  laser  source  development  and  some  beam  control  programs,  with  emphasis  on 
laser  fusion  (Livermore)  and  power  beaming  (Sandia)  applications.  The  Thomas  Jefferson 
National  Accelerator  Facility  in  Newport  News,  VA,  is  developing  an  industry  consortium  of 
potential  users  and  a  materials  test  facility  to  use  the  Navy-funded  1-kW  IR  free  electron  laser 
(FEL). 

As  a  direct  spinoff  of  DoD  research,  the  civilian  astronomy  community  has  embraced  low- 
power  adaptive  optics  and  laser  beacon  sensing  technology  to  improve  resolution  of  ground- 
based  telescopes  by  compensating  for  distortions  introduced  by  atmospheric  turbulence. 
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Two  DTOs  from  other  sections  of  the  DTAP  support  DEW  laser  development:  (1)  laser 
bioeffects  efforts  under  DTO  MD.08  provide  information  applicable  to  laser  health  and  safety 
issues,  and  (2)  development  of  large,  precise  structures  under  DTO  SP.05  is  relevant  to  the 
development  of  space-based  optics  for  laser  systems.  There  are  also  related  DoD  efforts  that 
support  the  DEW  S&T  effort.  The  joint  U.S. /Israeli  Tactical  High-Energy  Laser  (THEL)  ACTD, 
although  not  an  S&T  demonstration,  will  provide  useful  information  to  the  S&T  efforts.  The 
HEL  offers  a  cost-effective,  speed-of-light,  continuous-kill  capability  against  multiple,  low- 
signature,  maneuvering  tactical  threats. 

High-energy  laser  effectiveness  tests  have  demonstrated  significant  capability  against  the 
evolving  air  threat  using  realistic  targets  and  timelines.  The  High-Energy  Laser  System  Test 
Facility  (HELSTF)  is  funded  through  Army  Test  and  Evaluation  (6.5).  It  has  been  used  by  all 
services  to  conduct  high-power  S&T  experiments  and  demonstrations  in  support  of  their  individ¬ 
ual  programs.  HELSTF  operates  and  maintains  DoD’s  only  integrated,  open-range  HEL  testbed. 

c.  S&  T  Investment  Strategy 

(1)  Technology  Demonstrations.  Laser  DEW  technology  development  encompasses  sev¬ 
eral  demonstrations,  intended  to  establish  a  level  of  technology  maturity  that  supports  transition 
to  system  development  programs.  Major  demonstrations  support  five  DTOs: 

•  Airborne  Laser  Technology  for  Theater  Missile  Defense  (D.10) — demonstrate 
advanced  tracking  and  atmospheric  compensation  concepts  to  support  ABL  design 
updates  for  EMD  phase. 

•  Integrated  Beam  Control  for  Ground-Based  Laser  Antisatellite  System  (WE.  10) — 
demonstrate,  at  full  scale  but  very  low  power,  all  beam  control  functions  associated 
with  an  end-to-end  satellite  engagement. 

•  Multimission  Space-Based  Laser  (WE.41)— -perform  high-altitude  balloon  experi¬ 
ment  to  demonstrate  acquisition,  tracking,  and  pointing;  and  demonstrations  of 
uncooled  laser  resonator,  deformable  mirror,  high-efficiency  laser  nozzles,  and 
continuous-wave  phase  conjugation. 

•  Laser  Aircraft  Self-Protect  Missile  Countermeasures  (WE.42) — damage/destroy  laser 
IRCM  demonstration  and  FotoFighter  phased-array  laser  demonstration. 

•  Advanced  Multiband  IRCM  Laser  Source  Solution  Technology  (WE.43) — demon¬ 
strate  high-brightness  multiband  semiconductor  lasers. 

(2)  Technology  Development.  Technology  development  efforts  complement  the  technol¬ 
ogy  demonstration  efforts  described  above  to  fully  support  laser  weapon  system  development 
decisions  and  to  lay  the  foundations  for  future  demonstration  efforts  to  address  longer  term  mili¬ 
tary  applications  and  capabilities.  Major  task  areas  include: 

•  Chemical  oxygen-iodine  laser  (COIL)  device  technology,  with  emphasis  on  improved 
efficiency  and  lightweight  designs  to  reduce  system  weight  and  improve  operational 
suitability. 
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•  FEL  device  technology,  a  laser  concept  that  allows  selection  of  precise  wavelengths 
in  the  near  to  mid  IR  for  optimum  propagation,  with  emphasis  on  scaling  to  high 
average  power  while  maintaining  compactness  and  high  wall-plug  efficiency.  In 
excess  of  300-watts  was  demonstrated  in  FY98  as  compared  with  the  previous  record 
of  1 1  watts. 

•  Advanced  laser  technology,  considering  new  lasing  concepts  and  target  interaction 
phenomenology  with  the  potential  to  further  improve  laser  power  per  unit  weight  and 
overall  military  effectiveness. 

•  Nonlinear  optics  technology,  with  the  potential  to  produce  frequency-agile  laser 
sources  and,  by  phase  conjugation,  to  automatically  correct  for  phase  distortions  in  an 
optical  train  or  propagation  path  for  both  laser  propagation  and  imaging  applications. 

•  Passive  and  active  high-resolution  imaging  technology,  including  concepts  for  image 
reconstruction,  real-time  processing,  and  aperture  synthesis,  both  to  support  laser 
weapon  functions  (target  verification,  aimpoint  designation  and  maintenance,  damage 
assessment)  and  to  provide  situational  awareness  in  terrestrial  and  Earth-orbit  (out  to 
geosynchronous  altitudes)  arenas. 

•  The  application  of  laser  source,  beam  control,  and  optical  sensing  technologies  to 
remote  sensing/standoff  detection  applications,  addressing  needs  for  target  identifica¬ 
tion,  kill  assessment,  and  adjunct  missions  such  as  counterproliferation  and  the  intel¬ 
ligence  preparation  of  the  battlefield. 

•  High-power  optical  components,  to  provide  optical  coatings,  mirrors,  windows,  and 
other  specialized  optical  components  that  can  operate  and  endure  in  a  high-power, 
laser  beam  train  without  inducing  significant  distortion  or  loss. 

•  Target  vulnerability  assessment  efforts,  to  include  target  model  development,  analyti¬ 
cal  vulnerability  assessments,  experimental  testing  and  assessment  validation,  and 
military  effectiveness  analysis. 

•  Technology  and  experiments,  to  understand  and  characterize  the  atmospheric  propa¬ 
gation  environment,  including  turbulence  effects  over  extended  propagation  paths  and 
organized  structures  in  turbulent  flow  fields  such  as  boundary  layers. 

•  System  effectiveness  assessments  for  antiship  missile  defense,  including  target  vul¬ 
nerability,  laser  propagation  in  maritime  weather,  and  military  utility. 

•  Experiments  and  modeling,  to  establish  accurate  safety  thresholds  for  personnel  pro¬ 
tection. 

(3)  Basic  Research.  Basic  research  efforts  for  high-power  lasers  emphasize  the  funda¬ 
mental  understanding  of  the  limitations  of  laser  technology  and  its  applications  and  the  investi¬ 
gation  of  promising  new  approaches  and  concepts.  Efforts  are  conducted  in  advanced  laser  con¬ 
cepts,  nonlinear  optics,  optical  image  sensing  and  reconstruction,  optical  tomography  of  turbu¬ 
lent  flow  fields,  and  advanced  concepts  for  adaptive  optics  and  laser  beacon  sensing. 
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9.  High-Power  Microwave 

a.  Warfighter  Needs 

DoD  requires  improved  capabilities  in  countering  artillery  fire,  ship  defense  against  cruise 
missiles,  aircraft  self-protection,  suppression  of  enemy  integrated  air  defense  systems,  space 
control,  security,  counterproliferation,  and  disruption  or  destruction  of  C2  assets.  All  of  these 
requirements  can  be  addressed  by  HPM  weapon  systems  that  upset  or  damage  the  electronics 
within  the  target.  HPM  weapons  offer  military  commanders  the  option  of: 

•  Speed-of-light,  all-weather  attack  of  enemy  electronic  systems. 

•  Area  coverage  of  multiple  targets  with  minimal  prior  information  on  threat  charac¬ 
teristics. 

•  Surgical  strike  (damage,  disrupt,  degrade)  at  selected  levels  of  combat. 

•  Minimum  collateral  damage  in  politically  sensitive  environments. 

•  Simplified  pointing  and  tracking. 

•  Deep  magazines  and  low  operating  costs. 

•  Attack  of  sophisticated  targets  using  low-cost  weapons. 

Coordinated  Army,  Navy,  Air  Force,  and  DTRA  HPM  transition  plans  are  focused  on 
demonstrations  of  mission-oriented  concepts:  aircraft  self-protection,  antiship  missile  defense, 
and  countermunitions  (EW  electronic  attack — degrade/neutralize  enemy  defenses);  and  lethal 
suppression  of  enemy  air  defense  (SEAD)  and  C2  warfare/information  warfare  (Precision  Force, 
MOUT,  and  IW).  Potential  warfighter  payoffs  include  generic  protection  against  a  wide  variety 
of  missile/munition  threats  (IR,  EO,  RF,  laser-guided),  improved  effectiveness  and  lower  attri¬ 
tion  rates  of  friendly  systems,  and  negation  (permanent  damage,  long-term  disruption,  and 
temporary  degradation)  of  enemy  command,  control,  and  general  information  systems.  Finally, 
electronic  protection  techniques  developed  under  the  HPM  program  are  being  transitioned  to 
users  in  order  to  harden  U.S.  systems  against  hostile  HPM  weapons  or  inadvertent  EM 
interference/compatibility  (EMI/EMC).  Joint  development  and  test  projects  demonstrate  the 
maximization  of  investments  to  meet  individual  service  and  agency  mission  requirements. 

b.  Overview 

(1)  Goals  and  Timeframes.  Technology  development  and  demonstration  efforts  are  ori¬ 
ented  to  establish  a  mature  and  comprehensive  technology  base  to  support  microwave  weapon 
system  development  decisions.  In  many  cases,  this  requires  an  integrated  demonstration  of 
microwave  source,  pulsed  power,  and  antenna  subsystems.  Major  goals  and  associated  time- 
frames  are  shown  in  Table  X- 10. 
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Table  X-10.  High-Power  Microwave  Subarea  Goals  and  Timeframes 


Appllcailjh/MIssjdn  llii 

Short  Teffiff 
ifl^Yoarsy  I 

I  II  SI 

HPM  system  for  point 
defense 

Demo  compact,  high- 
peak-power  and  high- 
average-power  sources. 

Enabling  technology 
demo. 

Ship  self-defense  demo, 
aircraft  self-defense  demo, 
air  defense  demo, 
countermunition  demo. 

HPM  system  for  C^Vv/IW 

Effects  assessments; 
ground  demo. 

Ground  demo  for  airborne 
applications. 

Airborne  demo. 

HPM  system  for  SEAD 

Demo  compact  high- 
power  narrowband 
source. 

Explosively  driven  single¬ 
pulse  device  field  demo. 

Multiple-pulse  device  field 
demo. 

HPM  protection 

Effects  assessments. 

Systems  hardening 
implementation. 

Enhanced  systems 
survivability. 

(2)  Major  Technical  Challenges.  The  major  technical  challenges  for  HPM  weapons 
include  developing  and  demonstrating: 

•  Compact,  high-peak-power  or  high-average-power  HPM  sources. 

•  Compact,  high-gain,  ultra  wideband  (UWB)  antennas. 

•  Compact,  efficient,  high-power,  pulse  power  drivers. 

•  Compact,  efficient,  high-power  intermediate  storage  devices. 

•  Compact,  efficient,  prime  power  sources. 

•  Predictive  models  for  HPM  effects  and  lethality. 

•  Low-impact  hardening  of  systems  against  hostile  and  self-induced  EMI. 

•  Affordable  system  integration  meeting  military  platform  requirements. 

(3)  Related  Federal  and  Private  Sector  Efforts.  DoD  organizations  have  primary  respon¬ 
sibility  for  the  development  and  applications  of  HPM  technology.  However,  both  DOE  and  pri¬ 
vate  sector  efforts  complement  military  HPM  programs.  Lawrence  Livermore,  Los  Alamos,  and 
Sandia  National  Laboratories  have  HPM  source  development  and  effects  programs  that  directly 
support  service  efforts. 

A  DTO  from  another  DTAP  section  and  one  from  a  JWSTP  section  relate  to  high-power 
microwave  development:  (1)  development  of  balanced  hardening  techniques  to  protect  systems 
from  HPM  and  electromagnetic  pulse  are  addressed  in  DTO  NT. 05,  and  (2)  some  of  the  tech¬ 
nologies  included  in  the  DTO  E.04  demonstrations  were  developed  under  enabling  technologies 
in  DEW. 

The  private  sector  has  evolved  both  independent  and  cooperative  RF  effects  programs.  Co¬ 
operative  research  and  development  agreements  (CRDAs)  have  been  initiated  to  develop  and 
transition  improved  techniques  for  measuring  EMI.  Other  CRDAs  have  been  initiated  to  develop 
and  transition  technology  for  HPM  weapon  applications.  The  electronics  industry  as  a  whole  is 
working  closely  with  the  services  to  ensure  compliance  with  new  international  standards  for  EM 
protection. 


c.  S&T Investment  Strategy 

In  executing  the  DoD  HPM  program,  focus  is  maintained  on  specific  technology  demon¬ 
strations  in  order  that  the  technology  effort  at  the  component  level  can  also  be  focused.  DoD 
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investments  among  the  various  technology  demonstration  and  technology  development  efforts 
are  allocated  in  accordance  with  their  potential  payoff  to  warfighting  needs  and  their  relative 
contribution  to  achieving  HPM  goals. 

(1)  Technology  Demonstrations.  HPM  weapons  encompass  a  number  of  technology 
demonstrations  in  the  field.  Major  demonstrations  support  three  DTOs: 

•  High-Power  Microwave  Information  Warfare  ACTD  (H.ll) — demonstrate  HPM 
technology  to  disrupt,  degrade,  or  destroy  electronics  in  specific  information  opera¬ 
tions  scenarios. 

•  High-Power  Microwave  C2W/IW  Technology  (WE. 22) — demonstrate  high-power, 
air-delivered  HPM  source. 

•  Explosively  Driven,  High-Power  Microwave  Suppression  of  Enemy  Air  Defenses 
(WE. 60) — demonstrate  full-scale,  explosively  driven  HPM  weapon  system. 

(2)  Technology  Development.  Coordinated  Army,  Navy,  Air  Force,  and  DTRA  HPM 
technology  developments  are  subdivided  into  a  number  of  major  constituent  areas: 

•  Compact,  high-power  UWB  sources :  Includes  fourfold  increase  in  UWB  output 
power.  Technical  barriers  include  voltage  standoff  of  solid-state  switches  and  fabri¬ 
cation  of  these  switches.  Weight  should  be  -500  pounds  and  volume  ~1.5  ft3 
(exclusive  of  antenna  and  pulse  power). 

•  Compact,  high-power,  narrowband  HPM  sources:  Includes  sixfold  increase  in 
narrowband  pulse  length  and  narrowband  tunability  up  to  an  octave.  Technical  barri¬ 
ers  include  cathode  breakdown  and  production  of  plasma  within  the  device  as  well  as 
efficient  extraction  of  microwave  energy.  Weight  should  be  ~500  pounds  and  volume 
~1.5  ft3  (exclusive  of  antenna  and  pulse  power). 

•  Compact,  high-power,  high-gain  UWB  antennas:  Focuses  on  lightweight  antennas 
able  to  radiate  high  peak  and  average  power  with  very  low  losses.  Requires  reduction 
to  1 8-inch  antenna  diameter  with  approximately  1 5-20  dB  of  antenna  gain. 

•  Compact,  efficient,  high-power  pulsed  power  drivers:  Develops  compact  (-500 
pounds  in  less  than  10  ft3),  high  peak  power  (>50  GW)  packages. 

•  Explosively  driven  pulsed  power  sources:  Focuses  on  explosively  driven  magnetic 
flux  compressors  for  current  and  power  amplification.  Technical  barriers  include 
reducing  power  losses  between  the  exploding  armature  and  helical  stator,  coupling 
and  timing  requirements  of  multiple-staged  generators,  and  weight  and  size  reduction 
of  fast  opening  and  closing  switches. 

•  HPM  effects  and  lethality  :  Includes  RF  testing  of  a  wide  range  of  air,  sea,  land,  and 
space  military  assets;  RF  effects  database  development;  reliable  prediction  of  RF 
effects  to  permit  extrapolation  to  other  systems;  development  of  innovative  counter¬ 
measure  techniques;  and  incorporation  of  HPM  into  accepted  military  weapon 
engagement  models. 

•  HPM  bioeffects:  Assesses  biological  effects  necessary  to  establish  safety  thresholds 
for  personnel  protection. 
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•  Systems  integration  meeting  military  platform  requirements :  Encompasses  integrating 
pulsed  power  drivers,  HPM  sources,  and  output  antennas  into  military  platforms  such 
as  fixed-  and  rotary-wing  aircraft,  naval  combatants,  land  vehicles,  aircraft  pods, 
UAVs,  and  munitions. 

•  Low-impact  hardening  of  systems  against  hostile  and  self-induced  EMI:  Includes 
transitioning  EM  hardening  to  users  in  response  to  existing  EMI/EMC  problems  and 
projected  threats;  identifying  susceptibilities  inU.S.  air,  land,  sea,  and  space  militarily 
critical  systems;  and  developing  hardening  countermeasures  that  minimally  impact 
system  performance,  cost,  or  maintainability. 

•  Evaluation  of  additional  applications :  Based  on  effects  assessments  and  technology 
development  efforts,  identifies  additional  militarily  useful  applications.  Applications 
under  consideration  include  antiship  missile  defense,  counterproliferation,  counter¬ 
munition,  and  aircraft  self-protect.  These  evaluations  will  lead,  where  appropriate,  to 
additional  technology  demonstrations. 

(3)  Basic  Research.  Basic  research  efforts  for  HPMs  emphasize  the  fundamental  under¬ 
standing  of  the  limitations  of  microwave  technology  and  its  applications  and  the  investigation  of 
promising  new  approaches  and  concepts.  Efforts  are  conducted  in  RF  sources,  antennas,  and 
pulsed  power  systems  and  in  RF  effects  phenomenology.  Particularly  relevant  are  efforts 
included  in  two  Air  Force-sponsored  multiuniversity  research  initiatives  (MURI)  on  HPM  source 
technology  and  on  explosively  driven  power  generation  for  directed-energy  munitions. 

10.  EW  Threat  Warning 

a.  Warfighting  Needs 

The  warfighter  needs  to  know,  unambiguously  and  in  real  time,  the  total  threat  situation 
(“picture”)  that  endangers  successful  completion  of  the  operational  mission — whether  the  war¬ 
fighter  is  at  the  battlespace  command  level,  the  battlegroup  level,  in  the  single-seat  cockpit,  or  on 
the  front  line.  For  optimal  response  in  a  threat  environment — whether  the  response  is  one  of 
threat  avoidance,  ECM,  lethal  counterattack,  evasive  maneuver,  or  in  combination — the  war¬ 
fighter  needs  to  positively  know  the  threats  that  are  present  and  their  parameters,  locations,  and 
intentions  in  time  to  invoke  that  response. 

The  S&T  in  the  EW  threat  warning  subarea  will  provide  the  next  generation  of  advanced 
receivers,  processors,  antennas/apertures,  and  software  algorithms  to  directly  address  future  war¬ 
fighter  requirements.  One  of  the  key  future  requirements  will  be  to  integrate  and  correlate  (i.e., 
sensor  fusion)  a  wide  variety  of  multispectral  sensors  (e.g.,  RF,  IR,  EO,  UV,  acoustic)  to  obtain  a 
much  improved  all-weather,  all-geometry  threat  situation  awareness.  Achievement  of  this  inte¬ 
gration  and  correlation  will  permit  the  warfighter  to  visualize  a  common,  seamless,  and  unambi¬ 
guous  picture  of  the  land,  sea,  and  aerospace  dimensions.  On  a  component  level,  circuit  minia¬ 
turization  and  digital  trends  will  yield  affordable  receivers,  which  have  improved  operational 
performance  and  are  lighter,  smaller,  more  reliable,  and  more  prime  power  efficient.  Planned 
improvements  in  receiver/processor  performance,  COTS  and  open-adaptive,  real-time  symmetric 
multiprocessing  (RTSMP)  architectures  will  provide  faster  threat  detection  and  recognition  and 
an  increased  ability  to  decipher  multiple,  simultaneous,  coherent,  complex-modulation  signals. 
Digital  receivers  incorporating  these  processor  advantages  will  allow  rapid  reconfiguration  of  the 
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receiver  at  the  unit  level  through  software  updates  in  lieu  of  expensive  and  time-consuming 
hardware  changes.  Advanced  location  algorithm  developments,  coupled  with  antenna/apertures 
more  accurate  in  angular  threat  determination,  and  advances  in  sensor  technology  and  informa¬ 
tion  fusion  techniques  will  provide  unambiguous  resolution  of  the  threat  environment  (situation 
awareness),  thereby  allowing  the  warfighter  to  optimize  his/her  response.  Threat  warning  tech¬ 
nology  has  multiple  opportunities  to  make  tri-service  transitions  into  combat  systems  with  RF  or 
EO/ER  receivers. 

b.  Overview 

(1)  Goals  and  Timeframes.  The  primary  focus  of  this  subarea  is  to  provide  the  warfighter 
the  ability  to  detect,  geo-locate,  identify,  track,  and  classify  potential  threat  and  friendly  systems 
at  long  range  with  high  accuracy.  This  new  technology  includes  receivers,  antennas/apertures, 
processors,  sensor-fused  algorithms,  and  signal  analysis  algorithms,  which  will  provide  adequate 
time  to  respond  with  appropriate  countermeasures.  Major  goals  and  associated  timeframes  are 
listed  in  Table  X-ll. 


Table  X-1 1 .  Threat  Warning  Subarea  Goals  and  Timeframes 


Mid  Term  .|||||fff 1 

PPil!i(3~5  year!) 

Improved  threat  emitter 
location  and  combat 
identification 

Develop  and  demo 
integrated  hardware  with 
multiple  software  algor¬ 
ithms  to  perform  real-time 
threat  ID  and  location. 
Develop  and  flight  demo 
single  RF  aperture  with  2- 
deg  DF,  2n  coverage,  real¬ 
time  threat  ID,  and  geo¬ 
location. 

Demo  single  EO  aperture, 
hemispherical  2-deg  DF 
flight. 

Develop  and  demo  1.75X 

UV  detection  range  with 
uncooled  IR  FPA. 

Develop  and  demo  inte¬ 
gration  of  precise  location/ID 
with  offensive  targeting  cues 
to  yield  rapid  subdegree 
threat  geolocation. 

Develop  EO  sensor  and  fiber 
optic  technology  to  detect, 
identify,  and  localize  laser- 
based  threats. 

Develop  uncooled  IR  FPA 
missile  warning  sensors. 

Demo  IR  distributed  aperture 
warning  system. 

Develop  and  demo  fully 
integrated  multispectral  2- 
deg  DF  ES  system. 

Demo  uncooled  IR  FPA  for 
rotary-wing  and  ground 
vehicle  missile  warning. 

Increased  receiver 
processor  throughput 
and  fusion  of  offboard 
data 

Develop  techniques  for 
fusion  with  RF  sensors  to 
improve  capability  to  detect 
and  classify  threats. 

Develop  and  demo  full  RTIC, 
automatic  response 
reasoning,  and  RTOC 
capabilities. 

Common  digital  receiver 
architecture  and 
significant  size  reduction 

Develop  and  demo  an  EW 
receiver  fabricated  entirely 
from  MM  1C  for  aircraft, 
ships,  and  other  platforms. 

Develop  and  demo  a  wide¬ 
band,  digital  receiver  for  EW 
applications  to  be  used 
onboard  aircraft  and  ships. 

Develop  and  demo  DSP 
and  fiber  optic  integration 
with  RTSMP  directly 
behind  intercept  apertures. 

Worldwide  merchant 
ship  tracking 

SEI  equipment  on  board  at 
least  one  platform  in  all 
major  theaters. 

Develop  and  demo  combat 

ID  using  SEI  technology. 

Develop  weapons- 
embedded  SEI. 
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(2)  Major  Technical  Challenges.  Development  of  a  high-accuracy  subdegree  direction 
finding  (DF)  capability  requires  interferometric  techniques,  close  tolerance  amplitude/pulse 
tracking  RF  receiver  components,  and  low  signal  threshold  detection.  Development  of  functional 
elements,  using  monolithic  microwave  integrated  circuits  (MMIC)  packaged  into  1/30  of  the  cur¬ 
rent  volume,  is  the  major  technical  challenge  for  an  all-MMIC  EW  receiver.  The  complex  task  of 
assembling  a  digital  RF  receiver  involves  the  development  and  integration  of  high-speed,  high- 
resolution  digitizers  and  high-throughput  digital  processing  for  spectral  analysis  and  dynamic 
range  extension.  Achieving  real-time  threat  identification  and  location  includes  pulse-level  spe¬ 
cific  emitter  identification  (SEI)  extraction,  processing,  and  automation.  Developing  a  highly 
stable  RF  receiver  for  detection  and  tracking  of  hostile  emissions  requires  expanded  processing 
bandwidth  and  dynamic  range  for  environment  characterization.  In  the  area  of  EO/IR,  the  major 
technical  issues  are  to  increase  the  detection  range  of  existing  sensors  by  100%,  improve  their 
angle-of-arrival  determination  to  better  than  1  degree,  enhance  probability  of  detection  to  over 
95%,  and  reduce  false  alarms  to  less  than  one  per  hour.  The  EO  technology  challenges  include 
increasing  sensor  sensitivity  and  dynamic  range,  providing  angle-of-arrival  information  for  CM 
cueing,  and  increasing  the  detection  bandwidth  to  encompass  the  aforementioned  laser  threats. 
Threat  identification,  off-axis  detection,  and  ATR  with  jam-resistant  software  require  component 
and  processing  improvements.  Finally,  translation  of  these  technologies  to  the  space  platform 
environment  invites  severe  challenges  in  terms  of  extremely  small,  lightweight,  and  reliable 
hardware  necessary  to  survive  the  harsh  space  environment. 

(3)  Related  Federal  and  Private  Sector  Efforts.  Digital  receiver  and  processor  technolo¬ 
gies  have  both  private  and  federal  applications.  However,  the  EW  sector  demands  are  higher, 
with  requirements  for  wider  bandwidth,  faster  tuning,  more  instantaneous  dynamic  range,  and 
high  probability  of  signal  detection.  In  the  processor  area,  the  two  application  requirements 
overlap,  and  COTS  technologies  are  frequently  adapted  for  DoD  use.  EW-related  investments 
here  focus  on  military  needs  not  met  by  the  commercial  sector  vis-a-vis  computer  architectures 
and  digital  signal  processing  (DSP). 

c.  S&  T  Investment  Strategy 

In  executing  the  threat  warning  subarea,  focus  is  maintained  on  specific  technology  dem¬ 
onstrations  that  synergistically  integrate  advanced  antennas/apertures,  processors,  receivers,  and 
software  algorithm  technologies.  National  investments  among  the  various  technology  develop¬ 
ment  and  demonstration  efforts  are  allocated  in  accordance  with  their  potential  payoff  to  war¬ 
fighting  needs,  affordability,  and  relative  contribution  to  achieve  threat  warning  goals. 

(1)  Technology  Demonstrations.  There  are  three  DTOs  in  the  EW  threat  warning  area: 

•  Missile  Warning  Sensor  (MWS)  Technology  DTO  (WE. 48) — demonstrate  advanced 
multispectral  sensor  and  algorithm  technology  for  long-range  detection  of  IR-guided 
missile  threats  and  situation  awareness  capability  for  air,  sea,  and  ground  platforms. 

•  Two  JWSTP  EW  DTOs,  Enhanced  Situation  Awareness  Demonstrations  (H.07)  and 
Precision  EW  Situation  Awareness,  Targeting,  and  SEAD  Demonstrations  (H.10), 
contribute  to  threat  warning.  These  JWSTP  DTOs  concentrate  on  the  areas  of  precise 
identification,  geo-location  of  threat  emitters  in  real  time,  and  fusion  of  onboard  sen¬ 
sor  information  with  offboard  theater  asset  information  to  provide  unambiguous 
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situation  awareness  and  integrated  multispectral  electronic  support  (ES)  warning  with 
optimal  multispectral  response. 

Key  to  the  JWCOs  of  Information  Superiority  and  Combat  Identification  will  be  the  efforts 
demonstrating  real-time  information  in  the  cockpit  (RTIC)  and,  in  the  reverse  path,  real-time 
information  out  of  the  cockpit  (RTOC).  By  typing  multispectral  EW  sensors  into  the  digital 
battlefield/battlespace,  all  air  and  surface  platforms  and  joint  command  operation  centers  will 
have  situational  awareness  for  subsequent  targeting,  battle  damage  assessment,  and  mission 
planning  while  avoiding  fratricide. 

(2)  Technology  Development.  The  service  efforts  in  the  threat  warning  subarea  are 
divided  into  three  classes  and  support  the  technology  demonstrations  identified  above: 

•  RF  technology:  Develop  advanced  receiver,  low-signal  detection,  and  rapid  paramet¬ 
ric  conversion  capabilities  using  MMIC,  fiber  optic  and  optoelectronic,  and  digital 
technologies  leading  to  highly  stable  receivers,  integrated  antennas/apertures,  digitiz¬ 
ers,  processors,  and  software.  For  affordability,  COTS  processors  and  open  and  scale- 
able  architectures  are  emphasized. 

•  IR/UV  technology:  Develop  IR/RF  warning  sensor  fusion;  multicolor  IR-band  energy 
detection  schemes;  distributed  high-angular-resolution  and  gimbal-less  shared  aper¬ 
tures;  active,  laser-based  detection  techniques;  missile  signature  model  validation; 
and  algorithms  to  detect  low-level  signatures  in  a  low-noise,  high-clutter  background 
over  long  ranges. 

•  EO  technology:  Develop  low-cost  laser  warning  technologies  including  high- 
temperature,  broadband,  high-dynamic-range  sensors;  angle-of-arrival  resolution; 
spectral  and  coherent  discrimination;  repetition  rate  and  pulsewidth  determination; 
threat  identification;  low  false  alarm  rate;  and  crew  and  CM  system  cueing  for  high- 
performance  aircraft  versus  laser  designator,  rangefinder,  and  beamrider  threats.  In 
order  to  achieve  the  overall  goal  of  a  comprehensive,  real-time  affordable  threat 
warning  capability,  a  wide  variety  of  the  above  multispectral  sensors  (e  g.,  RF,  IR, 
EO,  UV,  acoustic)  will  be  integrated  and  correlated. 

(3)  Basic  Research.  Basic  research  initiatives  that  contribute  to  the  threat  warning 
subarea  include  physics  supporting  detector  technologies,  sensor  research,  and  sensor  improve¬ 
ments;  advanced  semiconductor  and  optoelectronic  materials;  high-temperature  superconductor 
materials;  chemistry  for  improved  detector  and  sensor  technology  and  submicron  processes  (for 
faster,  efficient,  affordable  DSP  devices  and  for  uncooled  EO/IR  focal  plane  arrays  (FPAs)); 
advanced  machine  reasoning  (e.g.,  artificial  intelligence);  and  advanced  electro-magnetics  and 
antenna  principles  for  broadband,  low-signature,  coherent  curved,  planar,  and  distributed 
apertures. 

11.  EW  Self-Protection 

a.  Warfighter  Needs 

The  warfighter  has  a  mission  to  accomplish,  yet  is  faced  with  a  threat  environment  domi¬ 
nated  by  more  complex,  integrated,  and  robust  weapon  systems  worldwide.  Survivability  of  the 
warfighter  and  integrity  of  his/her  platform — whether  an  aerospace,  ground,  or  ship  platform — is 
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paramount.  The  self-protection  subarea  will  produce  advanced,  automated  active  jammer  tech¬ 
nologies  and  electronic  attack  (EA)/ECM  techniques  across  the  RF,  EO,  and  IR  spectrums.  Criti¬ 
cally  linked  to  the  employment  of  the  appropriate  counter  is  the  previous  subarea  of  threat 
warning  because  it  provides  accurate  warning  and  situation  awareness  in  time  to  execute  the 
optimum  self-protection  response.  Development  of  automated,  effective,  affordable,  and  reliable 
self-protection  systems  will  free  crews  to  concentrate  on  executing  their  assigned  mission,  put¬ 
ting  the  weapon  on  target,  etc.  Self-protection  technology  has  opportunities  to  make  a  transition 
at  all  levels  of  weapon  system  development.  Specifically,  these  systems  include  advanced  multi- 
spectral  expendables,  decoys,  and  IR  and  RF  jamming  systems;  and  incremental  upgrades  to 
existing  systems  with  compact,  reliable,  space  and  weight  saving  technologies.  Technology 
insertion  will  play  a  pivotal  role  toward  enhancing  existing  systems  so  that  they  will  remain 
effective  into  the  21st  century. 

b.  Overview 

(1)  Goals  and  Timeframes.  The  self-protection  technology  subarea  addresses  (1)  the 
ability  to  counter  microwave  and  millimeter  wave  RF  threat  radars  via  the  development  of  ad¬ 
vanced  coherent  jamming  and  deception  technologies,  and  the  development  of  decoys  for  self¬ 
protection  and  angular  deception  of  sensors;  (2)  laser  technology  to  detect,  perform  scan  analy¬ 
sis,  and  jam  EO  and  IR  threat  systems;  (3)  improved  flares  for  the  IR,  UV,  and  RF  bands  that 
will  be  capable  of  defeating  multimode  or  monomode  threats;  and  (4)  advanced  miniature  com¬ 
ponent  modules  and  new  efficient  architectures  that  result  in  reduced  size,  cost,  and  weight  of 
active  CM  systems.  Major  goals  and  associated  timeframes  are  listed  in  Table  X-12. 

(2)  Major  Technical  Challenges.  In  the  basic  threat  engagement,  to  the  first  order,  the 
decision  to  employ  self-protection  is  linked  to  the  threat  warning  function — the  challenge  being 
the  optimal,  precise  selection  and  timing  of  the  CM  (e.g.,  premature  EM  radiation  from  the  plat¬ 
form  only  serves  to  highlight  its  presence  or  location  to  the  threat;  poorly  timed  flare  ejections 
will  be  rejected  by  the  ECCM  features  of  the  IR  missile).  This  challenge  becomes  even  more 
critical  for  LO  platforms  and  for  Special  Operations  Forces  (SOF)  missions.  The  LO  challenge  is 
in  the  development  of  self-protection  hardware,  materials,  and  electronic  techniques  and  the 
digital  modeling  thereof  that  will  be  compatible  with  this  class  of  platform.  In  the  decoy  arena, 
RF  challenges  include  developing  increasingly  more  sophisticated  electronics  to  fit  within  exist¬ 
ing  dispensers  at  an  affordable  cost;  enhancements  to  chaff  technology  to  extend  the  frequency 
coverage;  and  protecting  slow-moving,  large  cross  section  ships  from  the  antiship  cruise  missile 
(ASCM).  In  the  IR,  the  challenges  include  decoy  techniques  for  the  forecasted  class  of  imaging 
seekers,  development  of  composite  flare  materials  that  emulate  the  signatures  of  the  warfighter’s 
platform,  maintaining  the  position  of  the  flare  or  decoy  in  missile  seeker’s  field  of  view,  and 
achieving  covert  effectiveness  where  dictated  by  the  mission.  In  the  RF  jamming  area,  multiple 
challenges  include  jammer  design  with  high  transmitter-receiver  isolation;  coherent,  polariza¬ 
tion-agile,  high-fidelity  jamming  waveforms;  reactive/retro  directive  capability;  coordinated, 
time-synchronized,  multiple  platform  response;  and  a  modular  design  scaleable  to  all  platforms. 
In  the  IR/EO  regime,  major  challenges  involve  the  radiation  of  multiple  laser  wavelengths  neces¬ 
sary  to  jam  a  variety  of  threat  missiles  simultaneously;  demonstrating  small,  low-cost  laser 
pointing  and  tracking  devices  to  deliver  adequate  multiband  laser  energy  in  the  high  maneuver 
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Table  X-12.  Self-Protection  Subarea  Goals  and  Timeframes 


11  HppiEatfoh/Mrssioh ' 

Short  t<mw 
• :  ■  *p|2  years)' !;  ; 

Wmrnmm 

flSMl 

Microwave  through 
MMW  jamming  capa¬ 
bility  for  shipborne,  air¬ 
borne,  and  ground 
platforms 

Develop  ECM  tech¬ 
niques  to  defeat  ad¬ 
vanced  polarization- 
agile,  coherent  RF 
threats 

Defeat  advanced  co¬ 
herent  noncooperative 
target  recognition  RF 
threats  (e.g.,  imaging) 

Develop  and  demo  MMW 
power  module. 

Develop  fiber-optic-cou- 
pled/-controlled  towed 
decoy. 

Develop  and  demo  broad¬ 
band,  polarization-agile 
transmit-receive  architec¬ 
ture  with  3-5  deg  beam 
control. 

Develop  and  demo  inte¬ 
grated  MPM  phased-array 
architectures. 

Demo  MMW  fiber  optic  link 
and  phase  shifter. 

Develop  MMW  towed  decoy. 
Develop  low-cost  DRFM 
technology,  to  include  wide 
bandwidth  and  complex 
waveform  synthesis. 

Develop  multiple  tap  delay 
line  technology. 

Develop  and  demo  inte¬ 
grated,  multispectral,  self¬ 
protection  system. 

Demo  multitactical 
p  1  atf  o  rm/AL  Q-co  m  pati  b  1  e 
integration  in  a  wideband 
configuration. 

Defeat  advanced  1R 
imaging  seekers  using 
expendable  CM  and 
jamming 

Investigate  and  lab  demo 
baseline  CM  techniques. 

Exploit  foreign  FPAs. 

Conduct  live-fire,  cable-car 
test  of  fiber-optic-coupled, 
multiline  lasers  and  expend¬ 
ables. 

Develop  and  demo  com¬ 
pact,  integrated,  laser- 
based,  closed-loop  IRCM 
capability. 

Laser-based  IRCM 
capability 

Demo  large  aircraft  IRCM 
capability. 

Demo  large  aircraft  IRCM  in 
captive-carry  environment. 
Develop  packageable  and 
compact  multiline  IR  source 
laser. 

Expand  laser  bands  to 
long-wave  IR  and  visible 
camera  (40%  increase  in 
jamming  band). 

Defeat  advanced  non¬ 
imaging  IR  missile 
seekers  employing 
sophisticated  CCMs 
using  expendables 

Field  test  expendable  con¬ 
cepts  for  aircraft  and  ship 
protection. 

Transition  demonstrated 
technology  to  imaging  seeker 
CM  thrust  and  the  warfighter. 

Defeat  advanced  ASM 
seekers  using  onboard 
advanced  transmitters 
and  offboard  decoys 

Initial  demo  of  Eager  prefe¬ 
rential  decoy. 

Demo  advanced  ECM  trans¬ 
mitter  technology. 

Incorporate  advanced 
transmitter  and  decoys 
into  AIEWS  design. 

dynamics  of  combat  aircraft;  designing  and  demonstrating  an  EO/CM-fieldable  prototype  for 
ship  self-defense;  tracking  incoming  threats  via  reflected  laser  energy  or  missile  plume  emis¬ 
sions;  and  steering  ER/EO  laser  beams  without  the  need  for  a  complex,  costly,  stabilized  gimbal 
platform.  Again,  eventual  migration  of  countermeasures  capabilities  to  space  platforms  incur  the 
same,  severe  challenges  identified  previously  in  the  threat  warning  subarea. 

(3)  Related  Federal  and  Private  Sector  Efforts.  DoD  has  the  sole  responsibility  for  self¬ 
protection  S&T  within  the  federal  government — with  very  few  applications  to  the  private  sector. 
This  subarea  is  supported  by  the  ER&D  investments  of  numerous  defense  industry  contractors. 

c.  S&  T  Investment  Strategy 

In  executing  the  self-protection  subarea,  focus  is  maintained  on  specific  technology  dem¬ 
onstrations  that  synergistically  integrate  advanced  antenna/aperture,  transmitter/source,  and 
coherent/digital  exciter  techniques  with  their  companion  threat  warning  functions  in  order  that 
mutually  parallel  technology  development  progress  can  be  achieved.  National  investments 
between  the  technology  and  demonstration  efforts  are  allocated  in  accordance  with  their  potential 
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payoff  to  warfighting  needs  and  affordability  and  their  relative  contribution  to  achieving  self¬ 
protection  goals. 

(1)  Technology  Demonstrations.  There  are  eight  DTOs  in  the  EW  Self-Protection  area, 
four  DTAP  and  four  JWSTP: 

•  Infrared  Decoy  Technology  (WE.40) — develop  the  offboard  decoy  technology 
needed  to  protect  aircraft  and  ships  from  nonimaging  IR  missile  threats  with  ad¬ 
vanced  counter-countermeasures  (CCMs).  Major  technology  demonstrations  for  air¬ 
craft  will  occur  in  FY99  and  for  ships  in  FYOO. 

•  Coherent  RF  Countermeasures  Technology  (WE. 46) — develop  a  power-efficient, 
coherent  RF  countermeasures  (RFCMs)  capability  to  protect  friendly  airborne  and 
surface  platforms  from  high-power  threat  weapon  systems  that  use  advanced  radar 
processing  techniques. 

•  Imaging  Infrared  Seeker  Countermeasures  Technology  (WE.47) — develop  IRCM 
technology  to  defeat  the  next-generation  staring  and  scanning  FPA  imaging  infrared 
(I2R)  seekers.  The  overall  goal  is  to  improve  effectiveness  of  countermeasures  by  40- 
50  times  the  present-day  warfighter  capabilities  for  air,  land,  and  sea  platform  self¬ 
protection  from  “imagers.” 

•  Network-Centric  EW  Technology  (WE.  64) — develop  21st  century  (2010)  advanced 
concepts  and  systems  and  risk  reduce  enabling  technologies  to  provide  a  coordinated, 
integrated,  multiplatform  (e  g.,  network-centric)  EW  capability  to  electronically  deny 
enemy  command  and  communications  by  preventing  surveillance,  acquisition,  and 
targeting  of  friendly  forces. 

•  Multispectral  Countermeasures  ATD  (H.02) — develop  and  test  advancements  in  laser 
technology,  energy  transmission,  and  jamming  techniques  for  an  all-laser  solution  to 
ERCMs  as  a  preplanned  product  improvement  (P3I)  to  the  Advanced  Threat  IRCM/ 
Common  Missile  Warning  System  (ATIRCM/CMWS)  program.  The  major  goal  is  to 
eliminate  noncoherent  sources  via  a  tunable,  multiple-line  laser  with  a  fiber-optic 
transmission  line.  This  ATD  will  be  completed  in  FY99. 

•  Large-Aircraft  IRCM  ATD  (H.05) — design,  develop,  and  demonstrate  an  advanced 
laser-based  IRCM  technology  to  allow  for  self-protection  of  high-IR-signature,  large 
Air  Force  aircraft  (e.g.,  C-17,  C-5,  C-130,  C— 141). 

•  Onboard  Electronic  Countermeasures  Upgrade  ATD  (H.08) — maximize  the  defeat  of 
the  threat  in  the  acquisition  and  track  phases  of  target  tracking  radar  engagement  prior 
to  missile  launch.  This  ATD  focuses  on  the  first  of  a  two-tiered  goal  to  increase  sur¬ 
vivability  of  friendly  aircraft  against  the  RF-guided  missile  threat:  (1)  prevent  hostile 
forces  from  obtaining  a  valid  RF-guided  missile  firing  solution  through  achievement 
of  track  denial  or  angle  breaklock,  and  (2)  counter  those  missiles  that  are  launched 
through  end-game  countermeasures  means. 

•  Modular  Directed  IRCM  (H.12) — design,  develop,  and  demonstrate  an  advanced 
laser-based  IRCM  and  missile  warning  sensors  to  allow  for  self-protection  of  both 
high-IR-signature  (e.g.,  F-18,  E/F,  AV-8B)  and  rotary-wing  tactical  aircraft  against 
surface-/air-to-air  missiles,  and  ground  vehicles  against  antitank  guided  missiles. 
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In  the  near  term,  as  recommended  by  the  Technology  Area  Review  and  Assessment 
(TARA)  of  EW,  the  highest  EW  S&T  priority  is  IRCM.  In  the  aggregate,  this  posture  is  reflected 
by  the  concerted  efforts  in  no  less  than  five  formal  EW  DTAP  (WE. 40,  WE.47)  and  JWSTP 
(H.02,  H.05,  and  H.12)  DTOs.  The  DTAP  DTOs  cover  a  variety  of  critical  system  aspects  and 
support  the  IRCM  system  demonstrations  presented  by  the  JWSTP  DTOs.  Major  technology 
demonstrations  for  aircraft  will  occur  in  FY99  and  for  ships  in  FY00. 

(2)  Technology  Development.  The  service  and  agency  efforts  in  the  self-protection 
subarea  are  divided  into  three  classes: 

•  RF  technology :  Reduce  the  risk  of  enabling  RF  technologies  required  to  develop  and 
demonstrate  reactive,  polarization-agile,  coherent  ECCMs  against  advanced  radars 
using  noncooperative  target  recognition  (NCTR)  algorithms  (e.g.,  pulse  Doppler, 
pulse  compression,  synthetic  aperture  radars,  inverse  synthetic  aperture  radars,  low 
probability  of  intercept,  ultra  wideband).  This  enabling  technology  consists  of  micro- 
wave  power  module  (MPM)  transmitters,  digital  RF  memories,  multiple  tapped  delay 
lines,  phased-array  polarization- agile  antennas,  and  methods  for  antenna  isolation. 
Additional  system  and  subsystem  technologies  are  being  developed  for  MMW  EA, 
LO,  antiradiation  missile,  cruise  missile,  RF  decoys,  and  expendable  vehicle  technol¬ 
ogy  to  provide  platform-like  decoys  (for  aircraft  as  well  as  slow-moving  ships  and 
ground  platforms). 

•  IR  technology:  Develop  IR  decoy  technologies,  including  IR  materials,  decoy  con¬ 
figuration  and  deployment  concepts,  and  decoy  ejection  sequencing  algorithms  to 
address  the  capability  of  IR  seekers  to  discriminate  aircraft  and  ships  from  decoys. 
Develop  IRCM  to  provide  capabilities  to  detect,  analyze,  jam,  and  exploit  imaging 
and  advanced  IR  seekers. 

•  EO  technology:  Develop  laser  devices  with  improved  frequency  agility,  efficiency, 
reliability,  and  strength,  while  also  reducing  size,  cost,  and  weight  of  active  cruise 
missile  systems. 

(3)  Basic  Research.  The  research  in  the  self-protection  subarea  is  similar  to  the  threat 
warning  subarea  (Section  3.10.3.3).  Additional  research  includes  physics  and  chemistry  for  basic 
IR  source  materials  used  in  IR  decoys;  band-gap-engineered  materials  that  lead  to  cascade  lasers 
for  highly  efficient,  room-temperature,  mid-IR  laser  sources  for  jamming;  neural  net  processing 
supporting  development  of  efficient  and  effective  algorithms  for  missile  detection;  fiber  optics 
development  for  beam  transport  required  for  distributed  aperture  warning  receivers;  and  nano¬ 
structure  research  in  optical  filters  supporting  development  of  spectral  filters  for  missile  warning 
sensors.  In  addition,  research  is  being  supported  for  the  development  of  application-specific  inte¬ 
grated  circuit  technology  for  digital  delay  lines  and  analog-to-digital/digital-to-analog  basic 
research  for  digital  RF  modulators  (DRFMs)  and  EW  receivers. 

12.  EW  Mission  Support 

a.  Warfighter  Needs 

As  proven  by  Operation  Desert  Storm,  an  effective  standoff  EA  campaign  against  both 
enemy  radar  sensors  and  communications  infrastructure  damages  the  enemy’s  ability  to  deter- 
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mine  the  location  and  intent  of  our  joint  forces  and  its  ability  to  control  offensive  or  defensive 
forces.  The  S&T  in  mission  support  will  significantly  enhance  warfighter  operations  by  proac¬ 
tively  separating  the  enemy  command  element  from  its  forces:  by  disrupting  information  han¬ 
dling  systems,  C3networks,  navigation  and  positioning  systems,  long-range  integrated  air  defense 
systems,  and  other  electronic  aids  that  provide  battlefield/situation  assessment  to  enemy  forces. 
This  degradation  of  the  enemy’s  C3/integrated  air  defense  system  (IADS)  structure  must  be 
effectively  accomplished  without  hindering  those  same  elements  of  our  own.  Opportunities  for 
transitioning  the  C2W  and  counter-IADS  mission  support  technology  efforts  exist  in  current  EA 
systems.  Future  systems  designed  for  exploitation,  countersurveillance  communications,  and 
radar  tracking  will  afford  a  fertile  environment  for  testing  and  application  of  this  technology. 
Also  included  in  this  subarea  is  the  pursuit  of  advanced  distributed  simulation  technologies, 
which  will  reduce  the  time  and  cost  required  to  develop  the  entire  scope  of  EW  system  capabili¬ 
ties  discussed  in  Sections  3.10-3.12,  resulting  in  a  faster  transition  to  the  warfighter’s  operational 
“arsenal”  at  an  affordable  acquisition  cost.  Simulation  and  modeling  will  also  result  in  more  EW 
advanced  systems  with  increased  capability,  as  proposed  modifications  and  performance 
enhancements  can  be  tested  by  the  S&T  and  user  communities  for  effectiveness  prior  to 
development  and  production. 

b.  Overview 

(1)  Goals  and  Timeframes.  Modern  battlefield  commanders  require  information  as  never 
before,  not  merely  information  on  enemy  numbers,  location,  movement,  readiness,  weapon  capa¬ 
bilities,  control  structures,  or  awareness  of  friendly  actions,  but  also  on  similar  information  on 
his/her  own  forces  and  those  of  allies.  To  provide  this  information  to  friendly  forces  and  denying 
the  same  to  the  threat  commander,  EW  systems  technology  thrusts  in  the  mission  support  tech¬ 
nology  subarea  address  three  elements:  RF  mission  support,  electronic  protection  (EP),  and  EW 
employment.  EW  technologies  provided  will  increase  the  capabilities  of  EW  systems  to: 

•  Intercept  and  selectively  deceive  or  totally  disrupt  enemy  C2,  surveillance,  and 
weapon  systems  while  maintaining  uninterrupted  friendly  communication  links. 

•  Employ  automated  data  fusion  processes  to  ensure  timely  intelligence  and  rapid,  tac¬ 
tical  decisionmaking  to  operate  inside  of  the  enemy’s  decision  cycle. 

•  Invoke  modeling  and  simulation  to  investigate  new  and  untried  system  architectures. 

•  Increase  the  readiness  of  our  forces  through  training  on  simulators  using  actual  EW 
systems. 

•  Exploit  available  threat  systems  to  increase  survivability  through  better  knowledge  of 
doctrine  and  tactics,  better  knowledge  of  weapon  system  capability,  and  increased 
CM  effectiveness  to  “paint  a  different  picture”  of  the  battlespace  to  the  threat  com¬ 
mander. 

Major  goals  and  associated  timeframes  are  shown  in  Table  X-13. 
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Table  X-13.  Mission  Support  Subarea  Goals  and  Timeframes 


Short  Term 

(1-fcVears) 

:  Term 

(3-S  Years) 

a  bong  Term  " 
. {6+  years) . . 

Exploitation  and 
jamming  of  mobile  and 
digital  (?  systems 

Demo  10X  increase  in  num¬ 
ber  of  HF  signals  that  can  be 
simultaneously  countered 
through  optimized  tech¬ 
niques  and  increased  wide¬ 
band  power  generation. 

Demo  techniques  of  coun¬ 
tering  current  digital  com¬ 
munications  to  introduce 
significant  delay  in  the  threat 
commanders’  decision  cycle 
Demo  1,000X  increase  in 
effective  use  of  transmitter 
power. 

Demo  techniques  for  coun¬ 
tering  future  reconfigurable, 
multimedia,  computer¬ 
intensive  mobile  networks. 
Demo  1,000X  improvements 
in  EA  spatial  selectivity  for 
jamming  strategies. 

Robust,  all-aspect 

ASCM  simulation 
capability 

Add  a  cloud-cover  model  to 
the  IR  predictive  code  for  the 
cruise  missiles  EW 
simulation. 

Provide  an  RF/IR  digital 
model  representative  of  the 
multispectral  environment. 

Extension  of  target 
collection  range,  attack, 
and  mobility  of  IEWCS 

Demo  40%  collection  range 
exercise  through  UAV  test. 

Demo  a  90%  increase  in 
precision  location  capability 
for  targets  outside  range  of 
IEWCS  and  selective 
jamming  attacks  in  UAV 
flight  test;  integrate  and 
demo  with  airborne  IEWCS 
platforms. 

Demo  target  collection  and 
location  at  over  75% 
extended  ranges  on  planned 
mobile  digital  communi¬ 
cations  using  UAV  tethered 
to  IEWCS. 

Develop  capability  to 
surgically  counter  C^W 
systems  with  minimal 
fratricide 

Test  communication/navi¬ 
gation  CM  capabilities 
against  ground  and  airborne 
platforms. 

Demo  airborne  CM  against 
future  navigation  systems. 

Demo  precision  attack  tech¬ 
niques  as  CM  against  global 
high-capacity  communi¬ 
cation/navigation  systems. 

Airborne  multiple  sensor 
fusion 

Complete  the  multi- 
integrated  sensor  correlation 
with  moving  target  indicator. 

Demo  advanced  airborne 
planning  algorithms  and 
effectiveness  tools  for 
multisensortasking  and 
reporting  using  database-to- 
database  transfers. 

Integrate  SIGINT/MTI  sensor 
cross-cueing  and  situation 
displays  into  IEWCS  and 
ASAS. 

Next-generation  reactive 
coherent  RF  support 
jamming  technology 

Demo  integrated  MPM 
phased-array. 

Demo  first-generation  minia¬ 
ture  UAV  support  jamming 
payload. 

Demo  polarization-agile 

transmit-receive 

architecture. 

Demo  first-generation  minia¬ 
ture  UAV  support  jamming 
payload. 

Develop  network-centric  EW 
architecture  models. 

Demo  tactical  platform 
(include  UAVs  and  pods) 
integration  into  a  wideband 
configuration. 

Demo  network-centric  EW 
support  jamming  architecture 

visualization/ 
simulation  technology 

Live  intel  data  coupled  with 

visualization/simulation 

technology. 

Perform  predictive  analysis 
on  effects  of  EA  on  C2 
networks. 

Couple  visualization/ 
simulation  technology  with 
test  assets. 

Advanced  display  tech¬ 
nology  to  on-the-fly  display 

3D  view  of  EOB. 

Force-on-force 
simulation  technology 

Increase  fidelity  of  sensor 
model  emulations. 

Develop  tri-service  inter¬ 
operability. 

Embed  into  operational 
systems. 

Demonstrate  and 
develop  ECCM 
techniques  to  reduce 
and  mitigate  the  effects 
of  coherent  ECM 

Develop  and  demo  neural 
network  processor  to  counter 
ECM  signals. 

Conduct  flight  test  in  aircraft, 
JSTARS. 

Integrate  processor  to 
counter  false  SAR  signals 
into  tactical  fighter  such  as 
the  F-22,  F/A18-E/F,  and 

JSF. 
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(2)  Major  Technical  Challenges.  The  principal  challenge  of  the  C2W  role  is  the  global 
spread  of  extremely  affordable,  portable,  modern  telecommunications  technology.  Extremely 
complex  modulation  formats,  multiplexing  schemes,  and  spread-spectrum  coding  pose  severe 
hurdles  to  the  ES  system  in  its  real-time  abilities  to  identify,  detect,  and  intercept.  Given  that 
challenge,  the  EA  portion  of  the  system  must  accomplish  “surgical”  attacks  on  enemy  C2  and 
navigation  aids  with  minimal  collateral  and  fratricidal  damage  due  to  the  commonality  of  fre¬ 
quencies  and  systems  used  by  both  forces  and  nonaligned  third  parties.  In  the  EOF  communica¬ 
tions  region,  resurging  interest  in  this  “comms”  method  imposes  severe  hardware  challenges  on 
ECM  and  ESM  subsystems  (by  virtue  of  the  multimeter  wavelengths  involved)  and  affordable 
integration  thereof  on  a  broad  class  of  existing  operational  warfighter  platforms  (small,  mobile 
ground  vehicles;  airborne;  and  shipborne) — e.g.,  efficient  broadband  amplifiers  and  antennas, 
over-the-horizon  detection  schemes.  The  third  C2W  challenge  is  the  capability  to  correlate  and 
combine  the  data  from  all  force  sensors  (active  and  passive)  to  provide  a  complete  tactical 
picture.  For  RF  mission  support,  the  challenges  are  threefold:  creating  a  network-centric  EW 
architecture  for  an  affordable,  next-generation  support/standoff  jamming  capability; 
demonstrating  low-cost,  effective  electronic  enhancements  to  the  SEAD  mission;  and  providing 
capabilities  to  direct  and  protect  the  flow  and  handling  of  friendly  information  systems. 

(3)  Related  Federal  and  Private  Sector  Efforts.  Although  EW  is  primarily  used  by  DoD 
organizations,  there  are  commercial  activities  pursuing  directly  related  technologies.  DoD  EW 
technology  efforts  are  complemented  by  industry  initiatives,  particularly  in  the  area  of  advanced 
communications.  EA  techniques  against  modem  threat  C3  systems  are  also  being  applied  in  an 
EP  fashion  to  efforts  protecting  our  own  military  and  commercial  communications  and  computer 
networks  through  the  development  of  common  tool  sets  for  information  protection.  DoD,  law 
enforcement,  customs,  and  other  federal  organizations  have  been  partners  with  the  commercial 
sector  and  academia  in  the  development  of  technology  for  countering  criminal  and  terrorist 
activities.  Industry  is  involved  in  data  fusion  applications  running  the  gamut  from  strategic  intel¬ 
ligence  production  and  tactical  situation  awareness  development  to  automated  production,  pre¬ 
ventive  maintenance,  and  autonomous  robot  applications.  Spinoffs  from  DoD  work  in  data 
fusion  include  factory  automation,  advanced  safety  systems,  multisensor  diagnostic  systems,  and 
earth  resource  management.  Also,  DoD  visualization  and  simulation  technology  is  able  to  lever¬ 
age  off  of  dramatic  advances  from  the  computer  graphics  industry. 

c.  S&  T  Investment  Strategy 

In  executing  the  mission  support  subarea,  focus  is  maintained  on  specific  technology  dem¬ 
onstrations,  which  synergistically  integrate  advanced  antenna/aperture,  processor,  receiver,  and 
transmitter  technologies,  yet  also  foster  technology  developments  in  these  same  areas  that  are 
focused  on  the  component/functional  level.  National  investments  among  various  technology 
demonstration  and  technology  developments  efforts  are  allocated  in  accordance  with  their 
potential  payoff  to  warfighting  needs,  affordability,  and  relative  contribution  to  achieving 
mission  support  goals. 

(1)  Technology  Demonstrations.  There  are  three  DTOs  in  the  EW  mission  support  area: 

•  Modern  Network  Command  and  Control  Warfare  Technology  (WE.23) — develop  and 
demonstrate  multiple,  synergistic  capabilities  to  intercept  and  attack  or  counter 
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advanced,  global,  military  communication,  navigation,  and  information  networks 
from  ground,  seaborne,  and  airborne  platforms. 

•  Miniature  Air-Launched  Decoy  Program  ACTD  (H.04) — assist  lethal  SEAD. 

•  Precision  EW  Situation  Awareness,  Targeting  and  SEAD  Demonstrations  (H.10) — 
develop  and  demonstrate  those  technologies  needed  for  the  uniquely  different  flight 
characteristics  and  missions  of  rotary-wing,  tactical,  and  special  operations  air  plat¬ 
forms  plus  ground  vehicles. 

(2)  Technology  Development.  The  service  efforts  in  the  mission  support  subarea  are 
divided  into  three  classes. 

EW  mission  support  technology  will  develop  the  technology  to  attack  the  enemy  C2,  IADS, 
and  information  distribution  networks.  Detection,  degradation,  deception,  and  destruction  are  all 
part  of  the  total  requirement.  A  development  goal  is  to  provide  the  capability  to  surgically  coun¬ 
ter  both  communication  and  navigation  systems  by  disrupting  C3  networks  without  negatively 
impacting  friendly  use  during  war,  and  most  particularly  operations  other  than  war  (OOTH),  to 
avoid  disruption  of  communication  facilities  of  other  nations  and  international  humanitarian 
organizations.  An  additional  goal  is  to  develop  the  enabling  technologies  required  to  field  the 
next-generation  integrated  RF  support  jammer  concept  to  electronically  counter  search,  surveil¬ 
lance,  targeting,  and  other  advanced  radars.  This  enabling  technology  includes  multibeam, 
polarization- agile,  real-time,  phased-array  antennas/apertures;  microwave  and  MMW  power 
module  transmitters;  reactive  coherent  techniques  generator  using  DRFMs  and  programmable 
tapped  delay  lines;  integrated  threat  warning;  multiplatform  coordination;  improved  antenna 
isolation;  and  improved  surgical  jamming  to  prevent  fratricide. 

EP  (ECCM)  technology  will  provide  protection  against  threat  EA  enhancements.  This  por¬ 
tion  of  the  EW  S&T  program  develops  necessary  technology  to  perform  Red  Team  vulnerability 
assessments  to  ensure  that  U.S.  weapons,  C3,  and  C3I  systems  have  adequate  and  cost-effective 
hardening.  This  technology  is  at  a  basic  S&T  level,  which  is  quickly  transferred/transitioned  to 
system  developers  for  rapid  insertion  of  protection  techniques/upgrades  to  operational  systems. 
Radar  mission  effectiveness  will  be  demonstrated  for  advanced  fire  control  radars,  such  as  in  the 
F-22,  F/A-18E/F,  and  JSF  based  on  EP  technologies.  Radar  mission  effectiveness  will  also  be 
demonstrated  for  ground-based  fire  control  radars. 

EW  simulation  will  support  detailed  engineering  analyses  of  both  specific  EW  equipment 
and  technologies  and  computer-intensive  higher  order  simulations.  This  is  necessary  to  analyze 
all  levels  from  one-on-one  to  force-on-force  scenarios.  Simulation  visualization  technologies  are 
also  needed  to  allow  immediate  man-in-the-loop  evaluation  and  interaction  with  EW  scenarios. 
Developed  technologies  will  provide  joint  service  interoperability  between  constructive,  virtual, 
and  live  assets,  which  will  result  in  a  more  realistic  environment  to  perform  operational  analysis 
and  training. 

(3)  Basic  Research.  Basic  research  efforts  are  underway  that  support  the  EW  mission 
support  subarea.  Signal  processing  research  in  modulation  characterization,  fast  adaptive  super¬ 
resolution  beamforming,  noise  reduction,  adaptive  DF  algorithms,  and  antenna  size  reduction 
using  high-temperature  superconducting  components  directly  apply  to  ES  and  EA  against  mod¬ 
ern  communication,  RF  emitter,  and  information  systems.  Basic  research  efforts  in  data  fusion 
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emphasize  the  theoretical  underpinnings  of  information  combination  and  investigate  promising 
new  approaches  and  concepts  in  providing  timely  tactical  battlefield  intelligence  fUsion  and 
situation  assessment  needed  for  effective  EA.  Investigations  are  being  conducted  in  the  devel¬ 
opment  and  evaluation  of  new  paradigms  for  machine-based  reasoning,  advanced  database  man¬ 
agement  system  design,  optimal  constraint-based  resource  management,  and  new-evidence 
combination  methodologies. 
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